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Doctor of Technical Selenmoes, Professor P. N, Luk'yamov, Senlor Soientifio
Agsociate of the Institute of Bigtory of Fatursl Sciemce, Acadeny of Sciences
USSR, in two volumes, pudlished in 1948-1949, won for its author a 1949
Stalin Prige Third Class.

Ink'yanov's dasic work 41 devoted to the origin and development of the
chenical industry in Bussia. The suthor 4id s consideradle amount of research
in libraries and archives, studying both printed and marmecript sources, in
order to establish the historical accaracy of his information.

Yolume 1 is a genersl survey vy periods of the history of the Russian
chemical industry from ancient times %o the ond of the Xinmsteenth Century.
Yolume 11 is devoted %o the history of the development of individual inorganic
chemical products (potash, saltpeter, sulfur, vitriols, alums, nitric and
sulfuric acids, alimlis, soda, and sodium hydroxide.)

The vork contains interesting and little-known historical facts. The
author shows, for example, that salt extrsotien in old Bussis was extrezely
highly developed. As early as the ;_iftoenth Century, skilled Russian vorkers
were able to work salt aines to a depth of 60-70 metars; and by the end of
the Seventeenth Century to 16% meters. Sulfur wvae obtained from pyrites in
Rassia in She geventeenth Century, consideradly esrlier than in Sweden, which
18 incorrectly oredited with having discovered this method.

The reforms of Peter 1, as Luk'yanov points out, sided greatly in the
devolopeent of the Russian chemical industry, particularly in the production

of saltpeter, sulfur, potash, glass, and mineral and vegetable dyes. Docusments

SECRET

-l -

2

Declassified i R - 5
ssified in Part - Sanitized Copy Approved for Release 2012/03/07 : CIA-RDP82-00039R000100050049-3

ree—




/
\

Declassified in Part - Sanitized Co ‘
py Approved for Release 2012/03/07 : CIA-R
: -RDP82-0003
930901 00050049-3

L

Dootor of Technical Sciences, Professor P. M, Luk'yanov, genlor Solentifio
Associate of the Institute of Eistory of Fatural Science, Acadery of Soiences
USSR, in two volumes, published in 1948-1049, won for its suthor & 1949
Stalin Prise Third Class.

luk'yanov's basic vork 19 devoted to the origin and development of the
chexical industry in Bussia. The author 4id a consideradle amount of resesrch
in 1ibraries and archives, studying doth printed and mamusoript sources, in
order to establish the historical accuracy of his inforsation.

. Yolume I is a genersl survey vy periods of the history of the Russian
chemical industry from ancient times %o the end of the Nineteenth Oentury.
Yolume Il is devoted %o the history of the development of 1ndividual inorganic
chemical products (potash, saltpeter, sulfur, vitriols, aluas, nitric and
sulfuric acids, alimlis, soda, and sodium hydroxide.)

The work contains interasting snd l1ittle-known pistorical facts. The
author shows, for example, that salt extraction in 01d Russia vas extremely
highly developed. As oarly as the ;\Htlenth Century, skilled Russian workers
were able to work salt mines to a depth of 60-70 meters; and by the end of
the Seventeenth Century to 16% meters., Sulfur vas obtained from pyrites in
Buesia in the gSeventeenth Century, coneideradly earlier than in Sweden, which
ig incorrectly credited with having discovered this method.

The reforms of Peter I, as luk'yanov points out, alded greatly in the

. development of the Russian chemical industry, particularly in the production

of saltpeter, sulfur, potash, glasse, and minersl and vegetable dyes. Documents
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diccovered by the author indicate that Peter I was greatly interssted in
chemistry and the art of assaylnsg to determine the composition of metal ores.
The first technical chemistry ladoratory wvas established in Russis, in 1720,
to experiment with ores, minersl dies, refractory materials, eto.

The work devotes considerable attention to the activities of Lomonosov,
who set up the first scientific research chemistry study laboratory in the
world in 1748 under tha Acadeay of Sciences. The contrubitioms of Severgin,
Mendelayev, and other academicians are also treated.

Volume Il gives evidence of the advanced development of the Russian chemi-
cal industry, me compared to those in foreign countries. For example, Russia
developed the production of sulfuric acid ia eclosed (glukhoy) chambers in
180%, much earlier than did Germany. The ntilisation of waste gases contain-
ing sulfur dioxide for conversion into sulfuric acid was accomplished at the
Pntorb\;rg Mint in 1829, more than %0 years bdefore it was done adroad. Bussia
also originated the industrial production of 1iquid carbon dioxide and elec-
trolytic plating of metals (galvanocplastie).

: ;,llouu these facts, the author points out the destructive policy of the
Taarist government, which led to Russia's backwardness in initiating the mamu-
faoture of such important chemical products as soda, artificial fertiliser, etc.

Luk'yanov's work is the first to disclose the creative independence of
the Bussian peopls in the field of chemical production and to destroy the
falue legend of the dependence and imitativeness of the Russian chemicsl in-

dustry.

/_(Tomonh The above report is based chiefly on the Pravda review by

Prof. S. Pogodin, honored worker in science and toohnology.]
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FOREWORD

ting orgen for Swedish atomic energy achivities since Docenber 1945,
direc

|
|
b eemepbebhd as & coordinating and |
ttes, which wos-ostebiiohed
The Atomic Committes, i
|
has now taken the ¢ime t0 prepare 8 short report on o

in aspects of

those activities, . |
The basic facts conderaing atomic energy problens are und ” ‘h |
lentific oiroles, a8 the result of articles

known outside so
- s The Committes has therefore 1imited

ke,
and popular solientific wor
ot o introductory ohapter the prineipal fects

imply cutlining in the
NP special character and which furnish

tomio energy problems thett
- e chnioal and solentifioc resetrch

the reasons for &kx special status in te e et o
4, The fol [
research has come to hold.
e ot 1n the-vavious countrles, folloving
work which is being done
gv research, thorassbodn-

ports on the crguniuts.onnl developments
whioh 4s a report on that part of the research
with funds from the approprution for atomic ener

The research and activi-
ch nﬁg ¢he matural sciences.
posvbent basic resear

on
directly M a specifio goal are finally reported
ties more

briefly.

Stockholm, 30 Jenuary 1950

Malte Jacobsson

/absta W, Funke
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FORENOND

h mea-esbebit ainating and
The Atomio Ooamittee, which wessegbebiished as & eoor

Swedish atomic energy achivities eince Decenber 1945,

ting orgen for
N prepare & short report on certain aspacts of

has now taken the time to

those activities,

tomio
The vesie fects conocerning &
ientific oiroles, as the result of articles in

The Committee has therefore limited

energy problems are undoubtedly

well known, eved outside @0
the press and popular solentific works.

oipel facts
itgelf to simply outlining in the introductory chapter the prinocipe

hioh furnish
hioh pive atomlo energy problexs thett special character and ¥
whieh ¢ i .
the reasons for ikx special status
vhich atomic energy research has come
te
he or nigational developmen
B o och work which is being dqm

whioh 4s a report on that part of the resear - -
4th funds from the nppropwution for atomic energy resealod, Sharneptede
w

tecimical and solentific research
to hold, The f0llowing chapter re=
in the-vakous countrdes, folloving

The research and aotivi-
ch -o!g the patursl sclences.
pordent basic resear

on
direotly Mﬂ“‘l a speoifio gosl are finally reported
tios more

vriefly,

Stockholm, 30 Jenuary 1950
Malte Jacobsson

/absta W, Funke
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THE LIBERATION OF ATOMIC ENERGY
An fxtracrdinary Higoovery Which Kequires @xtraordinary

[easures

No sclentifio diswovery or teohnicsl invention, either in enclent or
modern times, has attrected so much public attention as the demonstration
of the possibilities of dwelopi::/:mmt:::]':r onergy confined within
tho',au‘o of the atom, This attention is completely justified, because even
though we are still in the dark about most of the future consequences of
this digoovery, simply the politlcsl effeots which the military applications
of tho disocovery have alr covaed and the ::::::lﬂll of our scientific
knowledge brought ub::g./to);. the rapid develorment of rosearch on tracer iso-
topes wonuld be reason enough to place the problem of atomic energy in its
special position, From a theoretionl standpoint the relesse of atomic ener- x
gy &ls0 meens that possibilities have opened up for a basically new ::;:;“t
of onergy., Before the invention of the atoam engine engineers were mmiackwiont
% machines which ueed purely mechanical cnergy, primarily the
kinetic energy of wind and falling water mm == thus freeing themselves from
dppendence on draft enimals and human labor, The first steam engine provided
the possibility of converting heat from wood, coal, ete, into mechanical
energy on a large scale, Ve all know what enormeus aignificance the stasmoncy
invention of the steam engine and of the power machinery based on it had on
the world's economjo, political, and cultural 1ife; but from the sclentifio
theorist's point of view this meant only that energy was being utilized which
was releaged by ehmghc molecular structure and the cuter structure of the
atom, After a oertain amount of kmowledge concerning the atom's inmer strue-
ture bacame available during the first few decades 6f this century, scientistis
therefore began to speculate on the pouib:llﬂziu of releasing the enormous
quantities of energy which, accordihg to what expcrinonta hnd shown, were
contained in the immermost part of tho atom, the atonic 'lb, and which could
be released in some oases by M heavy atom oolol 'already existing
\gampln uranium reactors, uranium or plutonium bokbs), in other cases by
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PHE LIBERATION OF ATONIC ENERGY
4n fxtracrdinary discovery Vhich Kequires Extraordinary

[Measures

No scientific diswovery or technicsl invention, either in ancient or
modern times, has attractéd so much publie attention as the demonstration
of the possibilitles of dwclopi;:/tmmt:::l:! energy confined within
the m of the atom, This attention is completely justified, because even
though we axe still in the dark about moat of the future consaquences of
this disoovery, simply the politlcsl offaots wh:loh the military applications
of tho discovery have alr caused and the m of our solentifia
knowledge brought ab::\z;g;. the rapid development of research on tracer iso- )
topes wonld be reason enough to place the problem of atoric energy in ite
special position, From a theoretlonl standpoint the release of atomic ener-
gy also means that possibilities have opensd up for a basically new source
of unorgy. Bofore the invention of the atoam engine engineers were m
w machines which used purely mechanical cnergy, primarily the
kinetio energy of wind and falling water xg == thus freeing themselves from
dppendence on draft animals and human lebor. The first steem engine provided
the possibility of converting heat from wood, coal, etc, into mechanical
energy on a large scale, Ve all kow what enormous significance the timxmoncx
invention of the steam engine and of the power machinery based on it hed on
the world's economfs, political, and oultural 1ife; but from the scientifie
theorist's point of view this meant only that energy wes being utilized which
was released by ehnnclu molecular structure and the outer struoture of the
atom, After a certain amount of knowledge concerning the atom's immer strue-
ture became available during the first few decades 6f this century, scientists
therefore began to speculate on the ponibilffiel of releasing the enormous
quantities of energy which, accordihg to what exporiuonts had shown, were
oontained in the innermost part of the atom, the ato-io 'll., and which could
be released in some cases by M heavy atom m 'already existing

i (exemples uranium reactors, uranium or plutonium bokbe), in other cases by
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1linking janpehieen 14ght .tmmo faxw henvier ones (this is the theory

on which the plana, now w,p?:::::‘mﬂ a mo-oalled hydrogen bomb

::‘bued). The theoretical signifiocsnce of having this problem sediwd

can perhaps hest be demoustrated by the fact thet one can count on many i
million times es much energy per atom in a muclear recction as in a commio

ronotion, Looking at the matter from this point of view, one may consider

that 2 December 1947 mxk marked the heginning of the third epoch in monkind's
conquest of cnergy, for on that date the first sim self-reacting uraniwm

reactor, xmoakaoimbawxlickngy the apparatue in which muclenr rerctions

teke place, van stavsed in Ohicago, releaning the energy stored in the

atonie nucloi.

onn perhaps be cladmed that this way of writing histery means taking out a

mortgage on future develorments, becsuse so for no pewer machinery is in

operation which uscs muclear ensrgy as motive power; but the indieations.

that nuelear enorgy will econer or later be harnessed are 80 atrong/tﬁm

in spite of all the difficulties which have been cncountered so far, that

the risk fbntmetory vil1 have to he corrected by later generations seems

t0 be minimal,

Tt must be strongly emphasized that these theoretionl and busie consider-

s ations conaerning the significance of questions of atomic energy ere striotly

long-range, However, it is certeinly necessary that an effort be made as

soon a8 possible to determine clesrly, first and foremost whether it is going

to be possible within a forseeable time to master the purely technical probe

lems which now stand in the way of the application of atomlo energy and gnn

to draw up a more detailed picture of the special fields in which the moddx

pwkiam attempt conld first be made to utilize muclear energy nnd what the

economio aigniﬂm would be within tljole fields, Available date are now

too limited to wakw any more exact evaluatiorsof the latter type, but many

W have boep carried out, espeaially in Ameriwa, As an example ohe

may olte one such Mw by the Cowles Commimsion for Re-

gearch in Eoconomics at the Univergity of Chicago (extract published ym in ‘

the Bylletin of the Atomic Scientists, November 1949), even though this
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doop not give much more :I.ntornntion than other such W

W previcuwlys It may be n-hd a0 & baddo faot for the discussion ot h@.nd
that atomic energy differs fron other lorms of onergy in mﬂl
one very buslo vespect, namely, Uhat the cost is almost completoly indepent:
Gent of geographicul locetlone The price of coal and oil inoreases with : |
increasing distance from the mlneo or ollfields becuuse of the coste of
transpertation, and the sumo is true of hydroelectrhc power, the cost of

which depends upon tho distance from the waterfall, The freight coste for

atomio fuel are nepligible, howevere Experiments are thexefore concentrated

on tho folloving throe problexm:

1, The poowibility of reducing costs in industry, which at present
ooupumes large quantitien of onergy per unit produced. A

2, The possibility that cheap atoumlo energy might be able to bring
sbout changes in the present production methods, in that processes based on
atomic enexgy might replace fuel-consuming or cherdeal processes.

3, The possibility that certain industrics might be given o geographlo
Yocation which would take into consideration the geographic equalization of
ocosts for power, The industries which should be the subject of research
are the alumimm industry, iron and steel production, rail trensportation,
and household heating,

It is not possible here to go into the matter of how the @omﬂ.%ﬁa
arrived at its estimates, However, it is estimated that production costs
per kilowatt hour will be established at sbout one cent (cbout 5 8re eince
g;:;lmtion) and that even with the methods which are now lmomn in theory
4% can scarcely be reducod to loss than 0.4 cont (about 2 8re) per kilowatt
hour, So fer as the alumimm industry is conocerned one may conclude that
the cost for alumimm production will not be Yower with atomic energy so
long as the factories remain in their present locations, because these lo-
cations have been chosen so as to take adventage of power which is so cheap
that atomio energy oan scarcely compete with 1t, On the other hand it ap=
pears possible that prices might be lowered in the ease of new factories
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erocted ot the poluto whels the bauxite 1o obtaired, in vidw of the oot
tiet the ovpt of transportiy ihe powdte would be oliminrteds Conooxninyg
the iron and sbeel indusbry it mey Lo cboorved thut certain teshnlcel
nethods whidh ave nuw heing developed in the Lron 1ndustry (roductisn with i
hydrogen gas cbtudied oloatrolytdocdly in pluce of ooke) might hring about
a oltuation in which tho distanoo frow the ooal floldes would Lo of lore
Juportinco than the &igtencs from the wwo loldos b v olowid bo £hy
case, atomle enorgy mdght como tu be of great Luportance ovou in thq :Lru\xf.
and gteel industry. do far un household hoating 1o concorned, ‘tho o.nﬂ\ri;oe
came to the ooncluslen blxﬁ?u:’o;i?omrgy night very well prove practiosble
in heavily populuted oltlose i mory cautlous viow 1is tukon go for ap tho
use of atomlo energy for rallroads ie concexncd,

The Wﬁl briofly reforred to above, ud woll as prectiocally ull
others which have been carriod out, apply to Auericen concltions, Ii e
attempt to apply them to our conditions we must take into acoowib the fuod
that we have relatively limited indigenous MRODMRRSXRE DOWOr récourced (in
efteat, only the hydroelestric power, which ie to Do sure relatlively lopor=
tant) and high fuel costs, whereas the USA has un abuniance of fossll Luole
ot a low price, If wo could produce atomlo fuel fyom lndigenous muterinls
at o reasonsble price it would help & out in the significant problem of
conserving foreigh exchange vibieh now goes fox the purchuse of fosull Duel
and would also be important from the point ot view of preperedness, Therd
1g therefore no questlon but that the solution of the abomic energy problem
is of gregf.er ixmportance for & comtry such a3 ours than for countries such
as the USA with its Ssomrocnk preat voriety of resources of cheep NRBEEY power
from other sourees of energye

Another report of greab inberest, concerning the technical and economlio
poseibilities of atomic enargy, has been published by the former morberd of
the American Atomdc Energy Cormissicns physieist Robert Fe Bacher (Pulletin
of the Atomie Scientists, March 1949). He gives & description of the progrom
for the next two years vhich hes been drwwn up by the American Comulepdon
precisely in order to gtress the technical and even the coonomic problems

.
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viiloh ave oom\whqd yibh tho uge of abomle onorgy a8 & 80200 of Indurbrinl
povey und for obher slallar juposcds Mowe pole recobore are being or nro
one for testing materials,
o ho Lwily for thouo whudloes,/ono ou lavy uvummb o gave an prolomme
for & Swbwro reactor for propelliyg veunald, eid for expeiimonts an the
utdllzation of rapld neutrons, and ono for axporiments on “ho ubillsation
of neubrons with moddum anorgy. Heth the Litbor bwo vorcborw will alee bo
awed to coudy the extremoly imporbint padblan of bmeding, whlah may be
sudd to e tho probliem of utu...u:!.na tho inubow i 238 onigthe
047 porcont of nutnral weandum wivch W m-miwn 235) and towiume

The iatonsive raddatlon Jn a rouslor pose may huw and prowlig problons
for both sedontlates and conntructorss 'tho astorinl-tonting weactor 1s Lo
o usod sliply to study the eckiiches efiootr of the radintion on t.lw prop-
orties of mtorials, It is to be oporuted h:ci?gamim cocentruted tho
1sotope wraniwm 235 as i\ml} ond 18 expected to rroduce a vory iigh concentroe ~r
tion of radiation,

The other renctors ore also to be upercled by concenbrabeld uwwilwn,
Pncher emphiasizes the drportence wftckidx for the Navy of & vessel with the
increaged range of operations vhiech atomie energy drive would ke posulvie.

Aveady thero 15 & renctor in los Alanecs feagd wiicii soom ulillzen
rapid ncubrons (fnut reactor) with urenium and pluvoniwa s ruel, 1he new
fosb reuctor is to he eneratod by weoiwn concenbraied Vo wrandum 2356

An exporiment is to be oarrled oub with 1t weing Llquid metal as o

The adventares of this

coolant, Empsrikmchrddcseomosokhee eve thet one can gotain a high tempora=
ture without a high pressure and that it 1s possible to find metula aultable
for this purpose m amonp, othor thinpe, bhey do not absorb neulrons to
o pufficient dogree to be a dsterront.

Of groat intorest is the renctor in which it is planned to ubr.\.];i.z.a {he
neddum=faot neutrons, Turke Its use is otherwise pimdlar to that of the
third reacbbr doscribed above,

Bacher slso refers to long-renge plans, rumong others, to a reactor to
drive nireraft, recctors for the pa-oductim oi power by utilizing nor-con= ;
conbrated wanium )o.nd homogeneous reactors, 'ﬂn reactors 4n which Qha ’
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f1scloneble maberial and lie moderator auberiel are blended into a relatively
homogenoous maps, in plece of the grid slructure wilch characterizes the
prégent reactors and glves thea their original nsue (pilos)e

Dacher also notes Lhet the first poacabine apylication will probably
we ln reglona far removed from other sowrced of ppwor. He thinge that in
toouk & = 1 yoers there will be ingtellaiions in operation whiol g will be
2ula te plvo more derinitive answers to quostiona soncerning atomic energy's
sodidty to compote with other sources of powoT.

‘3 Ap o atarb, the military aprlicubtion of stomle onergy ls regurded as one

i

» of tho cancong vhy the problom of atom .o enorgy 1o attracting,smmooomainaion
civilised
sondrimn 1a reuctlonlly oll of the more important kst countries, govern=
nent :2.' u lonebofore wnprecedentod geale oo Lur oo solentifio und technical
probleowns are concornad, ©So for us owr country 18 cuncorned, there iu no
necesplty 4o develop atomie bombe or other atomic weapous, bub 1t must be
clonr bhus in spite of thob it ie of mrbruorm importance for us to follow
4n dotail the militery developmonts in Lhis rlold, because these developments
hoveo & great eiffect oa ow cofensc meacurcse Ouviously thie means thet come=
prehensive ropoexrch on protective measures ogeinst atomlo weepons must be
corried out. Thie research is primsrily the recponsibility of the Defense
rosesrch Jnetitute.

Tu the generel clecusuions wbomle guopgy yescarch, ‘that 15; ,atondo bombs
gnd the Lmdstrial applications of ntomic ymMER enorgy, has naturelly come
to the fore, However, cne of the prorsquicites for cbtaining results in
stonic epergy repearch is thut adequate ut‘hantioi]/.gg given to research in
the broader £leld which kum oy bo oellod mwlear rescarch and h the s4ill
brouder £ield of stomic remearch, It may aleo be noted thalb scientifically
and from spomidxd the standpoint of practicalf application the most im-
portant results have been and will be obtained within the field of nuclear
research by applying the results obtained from atomic enorgy resenrch, In
this commestion 1t is only necessary to reeall the jomx application of the

trocer isotopes, whiok have given rise to o sclence of their own, They had
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already existed predlouslyy indepondent of the conpsructlos of uranlw:
reactors, Lub through these uprexyatusce groat oW posslbilltloa were nypened
up, in that the number of nrbif).omlly produccd vedio-dsotopes sould o
woshued inoreaced to such an extruordinary Mzm Hat the quantitlen
of mwm J.aotOpan whidh could bo produced wpw 14%ondse conaldersbly du-
orfo‘u:':so and produood ot o J.mr cosle \

/rhe hopen which hove been uwakonod by the progrcnu of the lamt two
dooudes in the f{iold of atomlo repeurch ore nuch grec.hcr than indicutel by
the above, 'lho mout inportant aopoct of this vmrlﬁ\pn o leng-rarge tapls
is the kaowlecge of uueleur otrustwye Wi ob his u:lré‘e.dy teen cbtuined #nd
which will be cbtainod in the futwre with tho veeer ably developud 1A Tt
nay be an‘bioip&bed thut Lha.a lmowlodge will ouvie, otov by olep, to huve o
ptrofound,oifoct an ull aocﬂ.gl uctivitieu bl ore Luscd on o ¥novledis
of nuture, that 1oy w mtuml seloncua, tbchnelogyy L wetry,
medicine, sgriculture, oto,, Xouk dimestly, ond, chriotly awekins, ol uoc...o'by
as & waols, deddeectitr. Thig process lLay alrondy Legua; as yob 14 iv vonfined
primarily to the purely scientific aopocts and cortuin thernpeutic nad
duslrisl fields.

np---n---n——

Tt s agatnst the background outlined here that oue nny see the wncome
monly fex-roaching meapures which the problen of atomic energy has given rise
to throughout the world, In Amordoa, in Ruseis, end in Great Britaln enor=

mous sume of meney have been allotted for this activity, and the greatest
possible rovourced 1 pereonnel ord materials bave heen nede pvailohls, In

o nurber of smallex countrios vany approciable guoriflecn heve hoen wnde,
depending upon the ciruumstoncos ospoolally in Frcuc, Cannce, South ARIgx
Africa, end Norwiys ikewise in Holland, Bolgivm, ond sftperlond, The some
18 algo true of our cowrtyy.
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T CROADIZADICH Qb JICEALC EE(Y JESEARCH IN OUR COUNIRI

Au atomio bokb wis droppol. o0 Miroshdmn on & August 1945, The perspec-
tive wuich wus theseby oponed up vae Mpoussed in the proceing sootion, and
the Uvedioi vuthwrdilos vexd Lot Blow bo gavwip Ao ouN3ajuoNsote Acoording
Lo w Gocros of 23 Tovoubay 1945, the houd of W scand of Educablon wus auth-
ordzod Lo lalivleto a dlocusslon S0eEmlig plang Jor seauagoh work o e
Liberubdon ol wuowle €uuiEye A ppocial comulitos ob ceportsy Uhe Aordo
Coumittoo, wac ect up fov ohip parposes dbw ez dgnerrh s tased o the Lfol-
lovhg ddroctives

ey powo Lhao milwed geloabioby liavo pogeied L@ utilization of
Livzde whorgy &6 whudy sajor goul == 1 poul iloh many, even 98 lote sy &

Low yours ugo, voguned i doubbZui oi atbairmerb, A golubtion to trip dif-
iioalt problom how secus to be posulbloe

"he troocking dowa ond ubllisution of atownic enoxgy ie the rooult of
unbiasod repearch on tho plaucture of ebors curried out by cxporimoatol
giyeloluts and abomle thoordute, Pwring the Lush tuonby-34ve yooxs roscerch
on abomlo mmlq:l. has been progroseing el v very rupld rato, and the discovery
o& sbolo Meewe in 1938, viieh led to tha prosert jwoblens, was o perh of
het pure, unblased resesrch, 'he lead in the tromendous work on the utiliza-
wicn of atomie energy has peen ‘bakon by thoorlsty and wrporimontal physiclatoe

he determivation of the properties of etomle muoled io the wost prossing
problem in physics at the moment, and a uumber of fundamental problons dopend
upon its solutlone During the next few years and decades cie may certalnly '
count on oonsidersble Frogress 4n nuolesx physics, which m;:.'%e of the great-
est significance for various yrectical applicationte Ib 1 of the greatest
importence tnat vesearch on atomlc muclel be given the opportunity for strong
development even in Swedene

ngo fer as research is concernad, it ls of primery 4mportance to £ind &
guiteble method for wtilizing power for peacetime purposes. 1f our country

[
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in nob e 167 hahing 1n tenhnical Anvelommarkn, At 48 necesmavy that veanearch
1n thin fic1d bo onzrled ouh 2N vithin the esurtry with the npesial aim of
agcactaining our revequicites and the pooaibAlitioa of wtilining atamio
onewgy for wrnctiénl Murponon. Thig wesenrch mush inalnde a mmber of wrobe=
Tama in other Cields, end problbhly 1t will rot Lo vopadhls to obtain a natie-
frobery rerylt in o sbort Lime unleen tro activitien nt the institutienn and
tashuteol bodies conrmrmed oro offactivoly coopdinatind nnd Alvacted tovoard

e meuctienl solutdon af the mroblem of the oibable whAUantion of rhorde
eneysv,  Aceordinzly, an armanizationnl, hasis nnnb ho e=ented for thip puee
worefuld reoserek, ovd at the som fime eadtahln mengvres mirk he tolan te
srov'de o suffilefsnt ey of renanaet vorkers with e reomlbildty of
deing work on the ntiligation of ~tomle £n0r7Ve Poaplhly 1t will vroto
dosdrable to vet up o crecie) institube 4o bondla the activitias *r coo-
lim#tioxn with other rosuarch wiiise

Mo rere Actalled dlwcuppion T ek an terd 4o he nocennoyy 1 Ahn eene
voctiion nov indicutod codd probubly Lo urted over to speoinl exrarta ra-
wmulled from within the Doard of Tduocbdon. T.ese experbe chowld wrkn 1t
their princlpel annigmment to offer cuggortions ag Lo haw yosecreh cn otande
nuclel my heo sultdnly \,."é(axﬂuod ca? hesr the thourallend wnd ap-lded rasnarch
ool bund BUOPOCS ONne ANHYless frould 36 Lo found meenaiay durtag the At B
cubn ton ok Bo el bapoinacd B A L TR ) U R D) ~Aothoring the
actunl resenrch work poliny on at tra time, tho srocinltota erocld he froe
to ruc\k:}/zecomne:dntm)us in tads connocbion vhich ceen Lo Y onlled for,

Whe digoushion wark, sldel will probobly bo e eriod on 1 coopoeetion
vith the Hatvweld Bosence Rorourch Gonnd? oo, ghold g rorecd oo faot e
poseiblo wnd should Le so plenued that the rooomendction for the raetsrery
measuwres van Lo eubmitbed st il begluwndng of el juere”

The Gomaittee siorted dis work in Decorber 1945, Ite membership heg
beon changed in a few rospects since i;h;-; z:,ivﬁ&in‘amxﬂm, bub now consiate of
the fellowing personsi President, govornor lalte Jrocbovon. lMembers, Pro~
fopcor Jlommos Alfveh, Chicf Director wiheyt 2ilreson, Trelessor Toreten

(ustafson, Professor Bo Falling, Director Ragnar 141jebled, Professor Edmund
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Schjaanberg, Colonsl Torsten Schaidb, Frofessor Nanne Sipioiegyedx Siegbaln,
Professer Otto Stelling, Generel Director Haskan 8terky, Professor The Sved-
berg, and Professor Ivar Faller, The seoretary is Gdsta Funke,

OanrohEl.éthoGudMamaﬁnﬂwddthlﬂﬁ:ﬂupﬂm—
titled "Oonsiderations Affecting the Freliminary Organisational Measuros
cor the Promoticn of Atonlo Energy Research" (mimsogrephed). As mey be as=
sumed from the kithak title, this pemorendum discussed rrelimirary neasures
for the organisation of atomic ensxgy research, and it was stressed that more
experience would have to be aoquired before the organisation could asmme a
more permement form, As o result of the Coxmdttoe's SR8 proposal, the 1946
Riksdag appeved an appropristicn of 2 million kranor for atonic energy re-
pearch, In comnection with this, His Majesty ordered that the Atomic Oommittee
should act wntil further notice as & ocoordinating and advisery organ, In
order to Sumk relieve the Oommittee of the routim assignments which were
devolving upon it and in order to prepare ﬁ-lﬁl auignuntn,‘ before they
were acted upon by the Committes as & whole, & Working Svb=0ommittee was
sk set up which contains four members.

Atomic energy activities, as a.lmdy mm are in certain re-
spects unique in humean history. utho“ofthntukumﬂvo
enough for sush an cbservation, and 1t follows from this fact that no private
industry, individuald, or combine is eble to undertaks such e task, It is
a typloal assignment for the largest sccial organization, the state. In
addition, it has become the most “':.nbvioul example EO far knm of cooperation,
or the need for cooperetion, ix scientific research == d a mlti.pneity
of -ebhee disciplines of both theoretiocal and exporimental nature == and
industrial ectivities, likewise mR varisblo and-imeedews of large-soals
industrial scope, This state of affeirs mst be reflected in an organization
which will be sudtable for‘hhotukuwhichtalltoourommtryinnmwi‘bh
dovelopments in this fleld, 2

n another memorentum, "Considerations and Recommendations for the Ore
ganisation of and Econondo Suppart for Atomis Energy Research " (26 Aprdl 194T),

k

pemat=T
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the Committee drew conclusions from these considerations and recommended
that both the construction of several other wrenium reactors and the assign-
nents connected therewith =~ which are prodominently teahnieal in nature ==
shewld be ontmbod to 'Y lpoom, seotkx quesi-govermmental company, the
Atomio Energy m 'rhou apsignments are extraordinarily comprehensive.
The most preseing, the produstion of urendum, inolvdes mining, conosntration
of ores, mmmnofm\u,-mmm,mmahm-mmopm
otthonottmtthooﬁm,thopmmuhﬂ. is ocbtained only
in emall quantities, measured by industrial standards, The Sxmindiuhx
recormendation that a company be formed instend) for example, mfix & governs
pent institute or plant, wos based on two oonsiderationss in the first place,
4% wes thought, perhaps especially in industrial oircles, that a great flex-
1bi1ity could be attained in handling the matter with the use of the corpora~
tion form in the second plaoce, 1t was f9wk felt that in this way it would
be easier to achieve the cooperation of industries experienced in the various

~teehnioal £401ds which the project involved, It is cbvious that the intimate

cooperation with such industries 48 facilitated if they are stockholders and
co=partuners in the corporetion, The Committee wrote the following in its
memoranduns

"Furthermore, it appears no less important that intimate, confident,
genersan cooperation be established with all the forces of industrial life
which either have already indicated their positive interest in this impor-
tant posblem or will be interested at a later date, Without access to the
technical expsrience and the produstion rescuroes which Swedish industry
possesses, the Committes fesls that the work on the exploitation of atomic
cummthmoudntimmandﬂththo depired speed, Mebshalling
m'lldmm.mw'ﬁhthoWomppmofmgm
and industry appears to be the only possibility for asmuring the desired re-
sults in competition with the other nations,"”

In taking this stand on this question the Atomlc Committes and the
government authorities by no msommneans closed their eyes to the fact that
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for some bine to come the Atomic Gerporation will have to have a mamex of
operation which will differ rather considerebly from that of other Jwisom
daictwgx enterprides in corperation form, in partioular in that for & long
time it will have no income but rather expenditures., Iarge y= government
grants will therefore be noeded for the @orporation's activities, The pri-
vefe shareholders! finanoisl inberests will be limited, in any case for the
time being, to paying in the share capital.

The recommendations offered concerning the formation of the Atomlo En-
ergy Oorporation were agospted by the goverrment and by the Riksdag, and in
the fall of 1947 the Atomie Energy Corporetion started its work (the initial
meeting was held on & Novesber 1947).

The Gorporation has & board of managers consisting of seven menbers
and four deputies, His Majesty appoinds four of the menbers, one of khom
s the chairman, and tw of the deputies. At present the board of managers
consists of the following personss Chairman, Governor Malte Jacobsson}
nexbers sppointed by His Majesty, Director Claes Gejrot, General-Director
Haskan Sterky, Professor The Svedherg menbers appointed by the other stock=-
holders, Director Erik Rmugn Bengtson (vice-chairman), Director Cefl Kleman,
Director Ragnar Iiljeblad, Deputies appointed by His Majesty, Rismseoxiia
Swxdaoome Professor Otto Stelling and Professor Ivar Valler; deputies ap-
pointed by the other stockholders, Director Elam Tunhammar end Professor
Valoddi Weibull.

The government is the majority stockholder in the corporation, Acdord-
ing to the articles of smeyme inoorporetion, the share capital is to be not
huthtntﬁiouni.mh'wmmtmom& million, At presemt
4t 48 3.5 million kronor, of which the govermment has oontribubod&omﬂlion
and private énterprise 1.5 million, The ocorporations's address is Vilst~
pannagatan 13, Stockholm,

By and large the organiutionofatmiowmurohhum:‘-
nained unchanged since the date menticned above, with the exception of &
Sow smal). changes which see theky designed mainly to give the Atomis Commdt- |
toe, which, sinoe the splitting off of the Hmuiemx activities with inus- ‘
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the research wmom,mmthmtyudmtothmotm;‘m
olls to mke its own decisions omummmdnmdl!nmum
th-mmmmmuuumamwmmmm(m.ooom). \
and also to give the Ocmmittes a better opportunity to supervise the mnﬂp-
tdon of the funds granted, Cooperation with the other research councils
has been facilitated in that the oouncils and the Atomic Committes -t hnvo
seb up & special organ for cooperaticn betwsen them, espocially in matters \
of broader or more basic importance, the Research Counoil Delegation for
Cooperaticn, vhose members are the chairmen of the couneils and of the Com-
mittee,

In ootnection with the setting up of the Atomio Energy Ourpmtion
1t m pouﬂ:lnto '''' o the Dofenu Ruuroh
Instiitute of some activities which hed previously been assigned to it and
to twm them over to the Atemdo Corporation, This applisd to both ohuﬂ.oa}
and physicbl projects, The existence of the Sk Mm%l?uomh Insti-
tute was of the utmost importance in meking 1% possible to get those activi-
t1es which are directed toward a specifis goal wder way rapldly, and the

Committee is exhremely grateful to the Research Institute for the extensive
work which 1% duem'mgtnooarlystagea.

An appropriation of b million kronor w sot oplde for atemle
energy research by the Atcmis Oommittee for the josk fiscel year 2946/471
Anambuclﬁmnlionhwmphmodtoruchoftheﬂaoalm
1947/48 and 1948/49, or & total of 5.8 million kronor for the perdod up to
1 July 1949, Practically the whole of this amownt had been disposed of by
that date, Fufmmuﬂu&lmd&omm\m of 1,9 million
yronor has been appropriated, snd the seme amount has been requested d for
1950/51 4in the government proposals which lsuk ere now being submitted,
However, these are not the only funds at the disposal of atemie enexrgy ao-
tivities. An amount of 3.5 m1140n lrenor has been peid in in share capi- ’
tal for the Atomic Energy Carporation, besides which the corporation hes
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beon grantod specinl government aprropriatious as followss for 1947/48,

\ 2 mil1icn kroner) for 1948/49, Misewbso 2 milldany end for 1949/50, 500,000
\ronor, Four million kronor have boen roquented for fisonl yoer 1950451 in
the government proposals for the yeure The aprropriations mentioned hexo
amowmt to & tobal of 98 pdllion krenor up to 1 July 1949, Af wo deduct tho
share capital of the Atomie Inexgy Ccrporation, lowever, about 3,5 millien
have beaz, roservedt, 8o thab KEaBK nb Doro than 6 nillden kroumr had been
disposod of by that dates A largo part of this sum vas used for materials,
persoinel, etos for the sclomtific institubionse Now, howevor, wo have
reached tbe point where lerpe investments are needsd fer industrial installa-
tdons, and o start will now bo made to use tho Gorpsraticnk share capltel
for his purpoce, as woll as the resorves mentioned cbove and the 4 millich
requested for the next fiscal year,

Even 1. this ancwrt is not dam omell for our notivitios, the question
may ocertainly be asked whether it 1o possible to obtain any results with
such expenditures, vhich axe certainly very inpignificant in compordson with
whit nations 1ike the Soviet Undon, the USA, the British Empire, end even
France are spending for these purposess It must be pointed out that we are
of course working in a considersbly more restricted 1014 thon Russia, the
USA, end Great Britein, and that furthermore, with our limited rcacurces,

PRSI

especially po far as trained perscnnel oto, ore concernsd, we are compellod
to adopt & totelly diffewent work L6LPCe jowever, this also gives u3 tire
for a more thorough plarming, whereby considerable sums are saved, On the
other hand, it should be olear that X no results of grest importance can
be attained without exceeding & certain minimm amount, Inasmich as we
have now increased the personnel strength and the instyumentel equipment,
end have alsc mede a start toward s developing the technical proocesses,
we mst now be prepared for inoreased economlc resources 4o be made avail=
able, gredually, in any case go far as the fleld of activity of the Atomlc
Corporation is concerned, This gituation is elready vefleoted in this
yearts government work progrem proposald, ‘
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DEVELOPVENT OF SWEDISH RESEARGH ACTIVITIES

Genoral

Muolear research has been carried oub in cur country on a linited
goale ever rinee itn beglrning during the lrot decade of the oighteanth
century with the discovery of epontansous redioactivity, 1lis rescarch
required senroely imy groater rosources than natural golence research as
a wholo reawdrod, This situabion woo changed by tho iun'm vhich ’wm
indbiatod by Rutherferdts splibting of nitrogon micled in 1919 with e
particles from a “wdioactive compound, which mbsequontly led Lo rmolear
fission by Cockeroft end Walton in 1932 with tho add of yrotons nccelerated
in a high-voltage instolletion, This oxporiment, and the cyclotron bullt
by Lawronco in 1931, ushered in the opoch of oxporimental muelser physics,
whieh i charnotorismed by the origin of a1l the large and complicated de=
vices used to accelerate the ppeods, nnd thereby the energy, of those per-
ticles which axe used to produce artificiel nuclear fission, With this,
exporimentel nuclear research booame an axpensive solence, probebly the

. most expensive of oll so far as equirment is concorned, Cyclotrons and

high=voltage instellations werc only the Liret olages along the waye There
followed 4n rapid succession: Van de Groaff generutors (constyructed in
primitive form es eaxly as 1929), mpmadasuysiuicnary pynchro=cyclotrons,
betatrons, end synchrotrons, which ore wow eimply rogerdod as the heavy
artillery of muclear physics, At the some tims, however, apparatns tech-
nology was being carried on in othor respects, o that o nucloar physica
institution now requires a great many complicated awxddliary instruments
guch ap amplifiers, scales, calowlators, eto, which lilowlse sodd#k entail
considerable expense, It is also cbvious that regearch of this type ru-
quires adequate and well-trained personnel,

Primarily through Frofessor Stogbahnts efforts an attempt had been made
in owr cowntry also, even before the secord World Var, to keep up with that
spoch 4in the developnent of nuclear physics which was characterized by the

i
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hoevy apperatugese Thus &s ewrly 6o 193839 & oyolotron was built at the
Solence Acedemy's Nesesrch Institute for Experimental Fhynics with whioh
deutens voudd be ecoelernted up to a aposd a® corresponding to 7 million
eloctrén volts of cnergy, and the Institule wao pradually sepeigguk vith
the corvesponding myizmmedy couplemont of other necded equirment, Iven
pefore tho Atoudo Oommibtee woo formod, cerbuin yesearch in exporimontal
nuclear physios wun bedng cerrled at other institutions, but because of
hio lack of funds, perscnnel, otce it wao of limited pcope, Theorotical
physlos does :nt ruquire the veuo lurgo-poale appropristions of funde s
experimental physles, but oven that was hompered Ly the shortuge of posl-
td-ns for uoolutunty, fellowsllps sor losturers, stce MNomover, thooroticul
phypieal resoarol Ymu ourrled on cven in the field of nucloar physies oo
far ac rosowwoes porndileds

fhyuics can certelnly bo caid 50 bo the central solence for ehomlo
energy roseurch, but it uctwdly represents only the foundatlon of ‘the
structure, Ae ooon a8 &b booomwus & watter of tho practdcal utilization of
the discoveries uade in nucleur physics e awder of other sciences must be
oolled onj in fachk, some of these othex polences mey porbaps be sald to be
even moro important than nucleer physics 1teeli et this rbgg_e. Chemistry
should perhaps be wenbioned first cmong ‘these, bolh uameckayxas o pure
selence wxd in the form of chemical tochnulogys In connection with these
problens & new field lae even hoen oponed up in chemdstyy, gonerally desig-
pated as puclear ohemistry., Also, motellurglesl problems appeared, oven ab
an early stage. Fleotronicx is likowise of conpiderable importance, The
w gg‘ ureniun, for eximple, demonds the applioution of concontrating
teciniques, Wedlolne, in the form of medicel radio-physics, ontors the
ploture in connection with qoesamddax tho problems of protoction, At a
1ater stoge a large muber of other teohndoal fields will also be involved,
for canmple hestix g technology end clectrical technologys The sciences
thus offected themselves render o service in the solution of the problem
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of atundo cnorgy ond axe nsvossary for ity If ve then oonsiderg all the
polcnoos wideh in thelr turn are 1nfuonced by these dsvelopments, then,
a8 olready polnted ouby prastlcally cll cetivities whioh are in eny wy
comocted with bhe uturel solonces cxo Lfivonced 40 one vy or tnothere

(e of Lhe rorsocp Vi owr cowlry le Judged, buth Ly qwsolves and
Ly other counlrlew, Yo be oo of tho nublens vhick ohowld be thls to render
o velwblo soxvice in the furihor dovelopmunt of the cboule enoxgy ) yroblens
1y et vie luve o woll-developud Ldustry and oxtonsive soientific and tech-
adool Ynowlodge i the {lclds ol acblvity wiich arc of importanco for cbomle
energy develojmontos It Lherefore Lo a nebter of utilising tiose vttributos
and £illing 4n at thosv polnie whwie spooind. vomplonentury verk ip veodcd,
Thoe Committue conoidered Lhut in the Llret Piee the already ariating instl-
tublonp vhouwld be wbilized, and that it ghould take charge of ond coordinnte
the ppuciul knowiodye und the seldo of inberogy whioh luve oxlated Lrom
the beglming, so us Yo fill in wlo gnpe i tho spocial {10ldo vhero they
exlut, Cme of tho Cummlitouts {lrgl DOLUTIUE VLB Hievefore o apply to the
institutions vhich could Lo conpldorad to have on intercsy in rurticipating

1n the nctivivies, repwesblug them Lo stiymlate what sorvice they ‘thought

they could sunder aud what requirenentc eould be expected 4o come up in thet i ~
comecbion, It develored, lu the first placo, Lhat suels Literest wma very
groaty wud dn the geed wd pleoe, that ibe various rotivitios at the dlfferent
retitubions snd their fubuve chjectiver complemeutod ore :mo‘aigr :?ga}mry
grest degree, Very soon the PAiwming ploturo boecomo cleor, npprosimately
as follows.
Tquipmont with Meavy Apperetus

the phyuios W ab the universliies, the Stockholm Inati-
tuto, and the inatitutes of technulogy wished to take part in the worle in the
various fields, Iuclear physics hes beon zuch a centra) poimt for rhyoles
from o purely solentifio roint of view that physies Ingtruotis at the wni-
versity level cmmnob cleim to be vi mnaqs without facilitlen m/mﬁum

in muclear physles. ¥From the standpoint of higher education it is nlso highly

g e g e o
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1
desiralle that am rmn o.f.‘ mwleer physics rescarch be carried out d

overy plyedos w, s0 that one or more wolm vbyuohta w.ll be
wvallrble for instruction yurposss. Every physics m thoxefore
sliowld have o certain amownt of equipment for Logbrustion and somw 0 of
vopescoh in nuciear physices Such equlyuent ineiuwdes 1udioactive opusubions,
Guiger=hillox tubes, meavuring Lutruneitss, aupliilei, soslomy perlups llson
chambers, otw,

for obtaining relntively high voltaroa,

ho choapeot apparutus/aud tho wout mddx sultablo or the purpuuo out=
1ined hure, is tho Van de Gruexf guneraiors 1t oen bo bulit In uwy siue,
from amall instruments doaigned soluly Lor dnatiucuiamld JALPOBOS Yo Lagd
and 1 olatively oxputwivu Laiedliulovse the demlgn con also be aiuered Yor
vaxious purponots b L proved Lo bo Jdupiieblo o equip tho physics lnstde
tubos ob Both univernluion wal ub buth instilubes or tuclnology wiih Vun de
Grousff genorviors of verdous typos end plzep, saiso, the Do;omse%fn%ﬁ
Tnstitiute nas bullt o Leage Van wo Grueli gonorabod Lor two mildon volote
The volteges i'or which the apperabusug wro budib v..m fron 250 kilovelus
(ouqmrimn‘ml Anptrunerrt nt thus phys.a.oa m wind) to 80U lidovokte
(phypics M ot Uppooin)y one willuion volts [uatituto ol Fesimology
in Stockholm), and 4 = 5 million volts vow gonerntors ut Lund exd (ktoborge
T lash two arc nob yob comploteds  the sirps-montioned uxre of opun Lypes
the lact twg like thut ai the Deion:,o‘ fn;a;ituua, sy vaddh Lido preguuls
bunkde 1ho Iund genoruwbors axe of the horisembal bype, whoreus the Goteborg
gemerabor s vorticule ‘hen the lagi two generators are cumpletod, owr coun=
4oy will bave n volusble slock of vayious types of tuis instrumend, up ‘o
and including the liaxgest widch it lus been posslble téj@fulu.

The more opoclalized reseurch is dF guneml\ycommc'ued with oore jurtiou-
lor, nore extensilve oquineent, It has wlreudy boen memtloned thet the Science
Acadenyts Bencarch institute Lor ruysics hed already wiurted nucleur physics
regeexch bofore the wur and hed in cumection with it bullb the firgb cyclo=-
fron in owr cowntry, In oxder to ebtain higher perticle emrgy, a lerge oy=
glotyon wes sturted in 1945, desigued to furnish deu“bona with energy up to
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plans were sterbed for bulldadng et the
25 « 30 mlllien elootron Voliss At apwoximntely the send time/x physicad

chenlstzy dnstituto m at uppeada Universlty & Lirge oyololaran

off a difterent LyTe, & po~cillled .:yu(ﬁwo-oyd!.o'b:on o Ireu,uenow—m!ulﬂbed
syelovron, which is expected to 1woduos rpvbong Ath un enextyy of &KL nddilon
olsatron volies (Lris oyclotaan lhos i aov beooro Bl prlucipald L Lawsasnb
ob the wavily eateblished Guabof Verasr Lnotdtube sor Nucliar fyolow ab
Cppisala Univorpitye) dota ok theso 1not two cyolotrons hw;-bcﬂx plarbed
and Jor tho most pext Luldy with bho saulibinss of privele funds wud ontor=
priseu, oad Lhe Atomio Conudiitee ook no b in plesndug thome TIOVIVLTy
vhey it 3w pamsiady Voll Lo cho Svooduh nbeadle cLergy wevlvioios, jar

Lledaly JRRRSTRPOS S AT Ot peiwirlonod is ob s couvenvlornl iyi@ wirloh

profucos & Fedasiy Largo destiam X elos wil de thoroiore puliunlo, auong

obhor Lhinguy Loy the ywoduction of 1sotopes, while the Uppeolo cyuloton is
pudiable fox tlose reporarch prrojectx which vocuire very high cnorgye Anong
obhur things it is hoped that 1t will be pospible to Troduce LAsONS with
14 osplotance wnd to ptudy thome AL 8 1xber etage the Ltomlo Comittee
sapinted with sizeabls greate sondurioctimoaedaionos Lor equipping and oon-
pioting Lobh the cyclotronss

Cyolobrons axe aluo planed for {he scooleyation of lonky redmaardly
probuus and deutons, which in turn will be oble to set off muclesr renctionse
T4 is elpo necospoxy to be abls to acoslerate elactrong to high speods, and
Lur bhis Turposs vobatrong rpd mmohrotrons are ured, Work on these is going
on ub the Institute for EJeatronics ab the Tnstitute of Teclmology in 8tock-
holm, where & betutron for 5 million olootron volts snd « u@'ohrotron Lor 3‘5
miliion electron volbs eve being budlt. in experimert in the construction
of nuther type of electran accelerutor, & so-colled 1inear noceleratory has
been supported oy the Atomio Comulitee at the Tnstitute tor Electronics at
Chalnces Trwbitube of Technolog¥e

A rolatively inexpsnsive instrument, when it comes to furnishing energy
which ip not too high, i® the high-voltage snstallation (in & limited sense)

.

; There ie one such, of the cascade generator type for Lk million volts, &b

i
!
E
g
%1 o
A ’
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the Scienee headexyile Feperad: Diotliute lor Thycluse The Dcaromt;'«‘ln.%bit\rbo
elea hea ooy Mehevoltc e huotrllintisn for 200,000 valtes Aucther
aueh faeballatdon Ser 2,7 idlldcn velts 1o nodng Lidlt "w a speoisd pure
pone Witk Hmdn feyx the Atele Cermdsliio, W0 e Jaclow lyuicn Lativkte
Uit Hame 0 DA eea e Lstallabisan cre ofan wsed Lo fue
ik veendesetdor velligoy L coecrdlod wowle pawenborsy Laed e, do-
vicen fay dhg vmyloetdan o ML actanss v e fo apenttad dn stondo
oroyyey et erdliden, Aeezlortted Jaw mob ol foadlona veaesior i whleh
metrei rav Fenewd, Dot satleen Juniaaiiangy Voadh At Dado oo the

Commitico, v locatol b the Typics Tewdmwbe il ol lvonilly (20,000

i . .
velipe) erd mt Mhe ool Doanaliny it | L G s Jactitube of Toch-

. no¥omu o OBk ey (."f:,f’”'., sltee (Mle :‘..".‘_fr-" i volsage dnotellations

teopane Antigielin, oo Lhe Instdtule ol Tsclnelogy i Stocldioln, and
eh the Teptttede Sax T LTt E o Terorrd fn o Up 8t e oo it ominblcaed here

.,

“eaven they ore Lot

€ 1UHC e

Tnowort wihn dnctopos, Jovoemagls, A ko deaanglon <f dsoboras,
tho rorg nowsetresiotar Lo ooan o Impoocdent Imctiununt, Do Cvor.-.:-;':btou 1y wying
the comennes Doz tho apovaticn of el wa dushull itden ah vhe Fhyodeo n‘ﬂ.—
agleg: r.u"f Qrackdinlns .........‘u'lruc. .;‘L:xa'bhur :..1.., GIURALL i wuder ceuptruscion b
ha Dolan MM«. ol Uorde U SvamItoe o Lo '.»;.;5-’.\;.‘. .st;tv.rt.c and

Lha Cuaknf Vermor Trobilaie Por Muoloor Cleadctin Ll bave mosy ppocivoneterss
An ovbprondl of the 1o coscticacler L the cloctiomicgnitic LoVLOO vupnIas e
tor, COr2 of theze lea oen LwRb b the Jwonerddi inobibato Lor Thiysics end
The
2c Fodrg operated with fwnde Jeas e Aterdc Saivfitos, /Gustaf Yernor Ine
phitute 19 also bullding onc.
TDode apnctrumsters hovo beon Lulll Jov the zbud) ol octe sy L suclear

reactiong, hoth ot the “ersrre Instiduto fur Thyoies (1wl for Provessor Le

liedtaerts Leboraiory at Institute of "‘—'mmolocs K ﬂ v wlm. dete

prectrosrarhs are 2lro unler corutructien d\ the I nyran.cr: ;
University and ot the Gustef Vernen In:timzbo.

; Tnstrumerts for the B‘cud,y of neutpensg, including e neutron spectromoter,
H frere

have been built at the DefenuAImtitm'n laboratorys J

AESTRICTED .
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As my be seen from this mumeyy of the larger apraratuses which have
boen budlt in cur country, with or without the aid of the Atomic Committes,
for activities in this field, we now have, or will have in the near future,

oquipment which covers the majority of the more important aspests of muolear
rhysics and miolsar chemdstry which are of interest at the present time, lHow-
ever, it must be strongly emphasized that developments along thepe lines are
naking repid strides, and that it is obviously nooessaxry to have the faollities
to condixmuw to follow this developmenti As on exeuple, it may be mentionsd
m&mmUMMMMMMwmmmaaformtmto
Sckiiok acoolerators which will be able to produce particles with energies

of an order of magnifiude of several billien electron volts, ox more than 10
tm-mmimemmmmmumoymmm h'l‘o
thonwhohawtollmddmlopum/duﬂncthohnﬁveorskyommh
mmtﬂwjmnf"ymmcmﬁhmmu&dutmml
highly devaloped sost apparatuses ond equipment/differentiated for various
Wltpamohmaurdogmthmncw.

The Phylica m; Nuolou' Physics Rosearch and Instruction

The physics-fr bes ot the universities, the Stockholm Institute,
and the institutes of teolmology, as well as the Science Academy's Research
Iastitute for Experimetnal Physics, perforn a very important servios in L'
matter under disoussion herey in the first place, they must mee to it that
x basic research of adequate scope has an opportunity to progress in omr
countrys they must also be responsible for treining the necessary research
workers., It ehould be noted in this cormection that these two tasks erxe
inextricably bound up with one another, Ths training of research workers,
ax 1t 18 trus, takes place only et a ax preliminawy stage , by means of
leobures and practios laboretory work, the actual special’fraining, on the
other hand, by directly execihing sclentific research in the speclal fleid.
Free basic solentific research is therefore m necessayy not anly for
its omn sake and as owr contribubtion s a oivilimed nation to general
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uommmw,b&tmommrtomhwubh ow o training
otnmmmmmmmmmoumnuwomm
activities, The Committee has therefore tried to budld up activities et
mwmmummmmmmn pp?.'iedmu:tm
fromthogimrbandpombymlm is true also, in
iz sclentifio WI obhnr than physicals
Acowd:l.ngly, in ord.:t for the basic mwolear physiocal research to be
covered 'by the institutes MPP% o= in addition to which they
obvimlywnmobemdtomymm:wm#wum, o~
pecially that which requires the use of the large, expsnsive appayetus ==
cnother requ!rement developoed, namely thet for a special physios leboretory
move divectly under the supervision of the nuthoritios responsible for
atomic onergy activities than university lsboratories could be, This prob~
was alresdy menticned in the directive for the ASMER Atomic Commdttee.
Problens of secredy axe also of importance in this conmection. At the end
of 1945 o molear phyli.cl research diviuion vas estebldshed ot the Defense i’
uarohIn-HtuboMbydomu eamo into comtrol of very extensive
resources, Sinoce the formation of the Atomic Energy Corporation it has
appoared proper that the Gorporeticn should take over part of tho besie
reseerch concerning both chemical end physieal problems in the field of
etomic energy% yosbdenm which frevicusly had been carried out by the
Defenss, Tustitite end visleh are of ensidorchlo drportence for the utilisa-
tion of atomic emergy for industrinl purposess Agreements on this have al-
recdy beon reacheds
For the time being it may be considered that in the marmer outlihed
here both applied research and basie research in the field of muclear rhysics
nave been taken cave ofe Howsver, it should be menticned that proposals
have come in from both the Institute of Technology in Stockholm and Chelmers
Institute of Technology Lo the establishment of special mclear physics
4 opoablutis ‘ub those schools, It would probably be dgaireble to evait further
developments for some time before o definite stand is teken on +hése problems
for either the institutes of technology or the universities,

aESTRICTED 24

&

Declassified in Part - Sanitized Copy Approved for Release 2012/03/07 : CIA-RDP82-00039R000100050049-3




Declassified in Part - Sanitized Copy Approved for Release 2012/03/07 : CIA-RDP82-00039R0001000500493
=

RESTRICTED ;

Jollowing e Teparts mds by the hoads of the various institutions
or departments., Thoﬁ.rstbanporbbythehoadottho&dmoohadw'n
Institute for Experimental Fhysios, Professor Manne 81egbaln,

The Science Academy's Romearch Institute for Phyoics

"Ressarch in the f101d of muoclear physios haa been the main mbjeot at
tho Science Aoa:!e;ns"u Researeh Institute for Fhymics over ainco tho Inatitute
started its work in 1938, The first oyclotron was hudlt for this purpose
in 1938 1939. With 1t deuterons were obtoined with an cnergy of abeud
7 megnvolte. During the yenrs the instelletion hap boen expandod in ooy
respocts in order to obtain greater Intensity of redintion and gronter o er-
ationnl sefety. For the latter purpose, among other thinre, the Mdph-Lfroquency
generator was e.l‘tf,ored, using transmdtter tubes mamufnctured by the Coorg
Schinander firm, As long experienoce has shom, irtermptions coused by tube
repairs have been acnsiderebly reduced os a vresult, With the cyclotron no-
tive isotopes have been produced during the past yeors, partly for the In-
stitutds om roaoa.:uh work, pertly for the large mubor of rosoarch workers
in other institutions, primarily for biologieel ond mdioal oxporimentn,

"n oxder to attain higher verticle emerglep, it ix 'ohmmd in 1945 to
build & larger cyclotron installation, In the firal aha.p:h:a of ‘those planas,
the nagnet and other equirment wero % for o pedmx particle cnorgy
of 25 - &% 30 megapol’o ﬂeuberonn, Funds for building this oyelotron, which
18 now in the final testing stege, were furnished by the Kmit and Alice Ve~
lerberg Poundatlon, the Rockefeller Foundation, the Nobel Foundntdon, and
the Vennerméee Kind, in additimn to which a grant wes rocoivod from the
Atomio Committee.

"The isctope separetion instellation, desigmed ond built at the Instlbute,
is of the greatest importonce for the curremb experiments with imotopess The
planning for this was sterted in October 1945 Inhconnaction with it & smalle
er research installation was also built, to study the problen of hhe eourco

oade
and the foousing of dons, In January 1948 the megnets and accessoriaa nm
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doflection
installed, and in June of the samo yoer ‘the siexboomsmidax chepber and the

highwvoltage aggregato wore completod, In Auzust 1948 tho first isotope
separation wes carried out in comnection with a nucloar physios experiment.
"The appuratus is expectod to be used for the soparatdion of isotopes
of nll elewents in quantities suffioient for nuclear physieal exporimento,.
Tho ions formed in the lon pource (magnot typs) arc accelerated to an energy
of obout €0 kilo-eloctron=volts, and the rays vhich are fooused parellel. by
eloctrontotic lenses ure beut 90° in & ragnet with o radius of 160 conti=
moters ond u welght of Ge5 tons, Tho lootopes arc collooted on motel wheets
or foil,
"The isotope sepurator lhns beon uped mainly for the following typos
. of experiments!

"l. Determination of tho mase mumbors of active isotopes. Ldosing
the elementis stablo isotopesm to rgdiwbion m produces olsar burn iarks
on the collector plate which permit a M determinntion of the mass number:
hr the radioactive isctopeys, whose presence can bs estoblished only by a
meapurement of activity. Thus mase mwbors have been determined for the
following activo isctopess Se 81, Pd 109, Ag 110, % 137, ? 138, Xe 137,

Xo 138, Os 138, Hg 199, and Hg 203,

"2, Production of carrier-free preparetions whose mess mubers have
been determined, for betaspectrometrio experiments, It has proved to be
possible to ocllect active particles on very thin alumimm feil, whereby
the othexwige vory trovblesome back-scattering effect is eliminated, Beta
spectra have been made for Se 61 and for producte of uranium fission, Kr 83m,
Kr 85, Kr 87, kr 88, Fb 88, Xo 133, Xe 135, Xo 138, Cs 138,

"In these experiments, the activation of the test materiel has teken
place in the Institutels smller cyclotron, _After separation of the igo~
topes, & beta=-spectrometric examination mfxddex is made of the section of
the collestor foil which contains the actusl isotopes. i

"3, Separation of stable isotopess In smmeatmney csrtain miclear
physics experiments it is neofessary to start with pure, stoble isctopes.
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n additionad to inert gases, the following metals bave heen aoparated oubs
14, ¥g, In, 8o, Ag, Cd, Bn, Pb, Us 0f these tho 14 and Mg isctepes are used
for proton resonsnce exporivents, in conjunction with the ruclear physios
1aboretory at the University of Oslo,

"The Institute's muolesr physiciwork has been directed primrily toward
the study of the energy and radiation m properties of the active
ipotopes, Durdng thil woﬁc n mvbor of new u}:w.m’ouua and instyuments have
hoen dopigned, m mthoda for mmu-wz the energy and the in-
tongity of radicactive radiations have beon predunlly worked out, In many
casop tho dosigne of those apparatuses, oanooia:uy the batae-npectrogrephs,
have beon baged on now principles which have M come into use recently
in other molear physlos Isberatories, For the grent mjority of WXEX eXxpor-
wnmmraawmmwummmmmam,
in other important cnses incrensed polubility wes of prime dmportances In
{he first cage, tho mgnﬁgm nethod hap proved to be superder to other
typess By & systematiec s of the effect of the ghape of the magnotio
£ield on the imege, & new ym focusing principle has recently been avolved
vheroby the imege is formed in two stogen, resulting ina aonsidereble in-
oreage in tho - oomsenbaeblon of 1ight ("medium ploture spectropraph"), This
type has beon used, for example, in exporimente with lsctopes separated with
the oloctro-mognetic isctope seperators Decauge of its preat transmiseion
ability it is espeelelly suitable for coincidence spectrogrephy, sinoe this
involves tho study of the band emong other redintion componenks., By means
of n specinlly designed diaphregm pystem the spectrograph is able to separate
effectively the positrons from tho elootpons, In this way it has been pos-
gible to study a muber of interesting effects, such as dnmer pedr formation,
obce

Imhe "deuble-focusing® spectrograph is empecially sulteble for high
solubility, This epectrograph is also baged on & new principle, namely the
two-directional foousing which is cbtained in a ring=sheped magnetic field
whose £isld strength decrenses 7&}‘%. The spectrograph which was built
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at the Institute ncoording to this prineiplo has large dlmensions (the
average rodiuf of curvature is 50 centimeters), so that a very high degroe
of dippersicn is attained, The prerequisites for very ymreocise measurements
have olso been inoroased by ssadwgdug the development of a comprehensive
epparatus for precise mensurement of the regnetic fiold, Tho definition
of the linet which oxe cotained in the spectrogreph from nuclear rediation
18 now appracimately 1 o/oo. In conjunction with experiments concorning
tho ;ﬂmmwﬁ deuteriwm, which have recently beocn carried out in
tho form of Loamwork with the nuclear laboratory at (Oxford, precision in
determining intonsity hes boen incroused to 2 percent, compared with 10 -
15 percont fornerly. Among tho most rocent reoults it might also Lo men=
tioned tlat o garm rudistion frowm astive sodium, wiiich is converted within
the ntom 1tself (inner conmversion), could be roglehered and its intensity
detormined, in spite of tho fact t.hnt !.n thia case only cne gamma-cuantum
por mﬂlion was converteds w the p-* of this comversion line

w et 5 cemtimopfters, the peak of the other, contimuous spectrum
" e 143 kilometers, “Among other apperetus which has been built, mention

night be made of tho so-called limegraph, for maasuring very wesk avtivities,
and & pair-formation spectrogreph of the lens type for the study of hard
gemmn radiation, Doth cnses involve a new ldea, wiich has been tested and
which 48 boing used in the cwrrent experiments concerning the decomposition
of isotopes.

' high=voltage installation consisting of a capcade goneretor with
an acceleration tube for 400 kildvolts, which had been built ab the Inmti-
tute eexlier and used for electron acceleretion, wes rebullt during 1946 -
1947 for the acceleration of ions, I§ has been used to cbtain imowledge
conoerning the focusing of lon rays, the design of the lens system, ete,
An old~type eapillary Acmnture ion source is used with this installation;
1t has been improved by installing a quarba tube in the capillary, which
increases the atomic ion yield from the lon source by 10 = 40 percent, Ix
A 30-microempere radiation current of Dy 4 ioms is used, with 300 kilovolts,
g0 that the tube can be used as a neu'broz_\ generator by the D=D process )a.nd

produces shout 5 curie Ra<Be equivalents,
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"It wap deoldod Lo use the cxperinmes gulned with this installation
4o bullddeg o lorger high-voltuge installation fox 1,400 kilovolts, Thias
larger installatlon woo bulll at the Tnstituso during 1948 = 49, The prin-
cipol data on it are as follows:

", Casonde ponevebor for u meximé of 1/00 kilevolts, 10 milliamperes
in ¢ stogen, The goneratnr s oporeted at 500 p/o ﬁig?, which in conjune=
tion with tho rabting of the condensers (0,0¢ mlorofareds por stage) gives
only Ue0f-vercent zlpple ub nmd.n:l voltoge nnd 1, nd"u.i::mporq'f conmummtion
off ourroub,

w2, The accoleretion e and ito pump ayokom oxe rroperly yeoportionod
e that sho puar veloedty in vory (roabe ™o vacwum whth i obtaiand in
Hebtor than 1075 | Sllimetors of nerewry in tho lower part of tho tibe and
hotber than '!.0"A pilldmebers of moreyy up to tho ion source, vhon 1%t 1o
4n fuil oporctions fhe low gos procsure arodueos a streng redistion owr-
nortt ﬂithoub aiuhu:zb.ﬁoc gecondury lon fommution, Anothor contributing fude
tor 4a thet tho immer dlameber of tho lone®ds 3 ae much as 80 millizoterds

"3, The ion mource is of the Thonomann type with high-frecuency ox-

of which
sltubion. In testo it rroduced 1 milliampercy/AC0 micromporen of duk
rodlation cuwrrent cgn bo used Ia tho ceeolerution tabe, Aftor the ion source
we rowbed in the aceelorabion tube, 100 mlaroinporos o7 ion curvent vere
rocuncd oa the targeb, which is awwe than sdequate for the currort experiments,

"l 'EA defleclion mgxou/,for “he sepcration of the lon z\nddhﬂm and
Tor energy ﬂt[’b.l.li.ud»'bioﬂ. has boon p:roc’.ucegl The weight 5 1,200 Mdlograra,
snd the ion M 18 deflected 90° (redius 1o 40 centinctcrs)e The
pegnet and de¥loctlon churber are joined to the vacumn systom of the ion
t1bo 4n such & woy that they can be rotuted, with the don M ng 0xig,
In thie way the soparated lon n% can egsily be dirvected towmid any
of the experimentel equiprent in ‘the radintlon roome

f  Tho progron i'og‘.’:xmtuuationﬁ includes among obher hings axporiments
S the exeitation of the ensrgy levels of light muclel and Q valvess Tho
energy associsted with the w' of gomme rediation Is poepured with

& deuble~lens spectrograph of o now typo end a gamm spectrograph with a
nigh e e of 11ght for Comton electréhs and photoelscbrons (nediun
|Q14 30
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image tyrede g cmovgy of the chargod partielos 48 Jotornined vith a
souilo-focusing proton opootrogmhe THO Lathior, Wilch 1s etill in tho
prooces of ramufogture; hos o meight of 77 tong ond furnighes & 11014 of
oneryy W to °C0 mouu-clt;_c‘.:rcnmmo. The spootrograph can Do robabtod waR
abots i 0530 M\e through tho ourfaco of the tarjget polrt, so Lt
the anulor aloporoion onn Yo ocasily studlode
"n conclusion It should bo montioncd that sn opparabug for nonmudng
ungactie wucloer momont 1u\bo:!.ng hudﬂ at the Iaotibuboe This instelinblon,
whdch nelicn dotorminations \with au cxzbraordinry dogrod of prooluluny zooub
1 In & '.'.06, hos boen used \;or da¢ moasuwring the mapuoble nuolony uoront Lo¥
como of thoe licht atomge
vj more detoiled ropurth o w ]nrselﬁﬁ‘bf tho Iuntitutdo nooswlng
M ;nd en the me',nm:_l:{g potliodo used with shom (up to 1947) 1o la~
cludoed In & conpendiun on mpeloar phyyoles which was publisiiod in conjunc~
tion with e serios of loctupes ayrenged i for b tho Institube. Commnlea=
‘ in molerrs rhyplos
tions (now Hotnling ebout 150) ocnoerning the Tosulte of the repoarch WO
coxricd on et the Inatitu%t: mave been published in the Sclence Acadeuy!s
Physico Avchives und in othbr Ambernational professional jowrnalse
nAmong othersy 8 repork appeaxed in the publications nenbicned on €=
perfthents on tho enerpy n.nd‘\ redintion proporties, together with disgrons
of lovels, for active lsotopos of the following elemente’ G, iy Uy Gy
AL, P, 8, C1, % W0 Te, co\; 1, Zn, A8y Sc, Bry K3y g Hb, Ru, R, 7y Al
Sby Tey Ty Qa!‘gﬁr, Ho, H!&, W, Au, Hg, Poy ReE, Thy Uy iipe Txperimeunts
pave slso been conducted cxn'!gamm raddotions from Light cloveits upo;‘h-;-
pedment with elphe perticlbse Extenhive stuly has been given to the prob=
1em of the isemeric propertiles of otomic mclel, for exnuple vith the cle=
pents Kr, 7ry Fhy Py Ag, Clty Dy, Pty HEe
non the bamlse of the ihcregsed need for chemical pethods as & gupple=
pentt to mclenr physics & Huclear @hemistry Beportuent, has been set up ab
the Ingtitube during the lagt four yecrse
"In most of the processes for producing redionctive isctopes, 1sotopes
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of elordnte other than the starting clement nve wlso foxied, «nd it 1s
nocm: vy to sepexate thone micleny types nccordiny %o thelr atomic muderss
'f‘he nap:u'trwxb haa tharefore boon o conpleaent to thu oyclotren lnstellations
Mgz, the »edieactive propareblone vhich ore Luported frou the USA wnd iy~
lond ore penorclly nol usable for miclear plynles :urposcs wiliwub previous
chemlenl tveatnent, Many of tho nuelewr phynles eu:perimonta vhich bave been
published hovo theverere beon carrded out in conjumollon “v.:!fh h.xo De“ stmonte
oy dn a0 somethitg of speclul chondonl intorcest low developed s Lovo
1ndepondont publicntlons Loun ssued,

mTith tho woel: noutron souvces wiich our country lLos nhad avallsble to
dute, the Szilard-Clnlirrs mothod s of groab valucs A large part of the
word: hes tlerefore boon sut U vo thut cortuin iuolopes, prduwarily of lugher
olemonts, cold bBo mde qwvudlublo Ly this melhud Yo nuclear ppecizogr.hio
vopearel, ™uln tus Lhe ease vith U ag%, U 230 (vith sibsidiary dootoge fp 239),
end Sb 122 ¢ 104e In the cuwsc of Th “le cxperdnonts huve led only %o tho
prodvetion of corboin new complox comy:ov.mﬁu.

ns mothod hay hoon worked cut Jor Sho determination of rndlosstlive hyw-
dwropen, and tritium (which is obtaied as  by-product from ihe Institute's
smeller cyclotron) has been used for a rather extensive Mhn of the
nochenisn of ervematic substitution, the results of which are primerily of
Interest for rhysieal orgunim chemistry,

"The loboratory lec ecently been equipped so 48 to be ablo Vo ucol
the roquirements for the safety of the personmel which are demanded by the
high rreparatinon gtrength which the new cyclotron can Lo cpocted to produce,

T4 hos been and still. is one of ‘the Atomic Committee's main tasks to
further the trining of research workers in the field of nuclear physles,
The Science Acaddmy's Rowecroh Institute for Physiocs has been nble to take
an active port In this activity in that the Institute had already been worke
ing for meversl years in the flold in questlon before the Atomdo Committee
was actimtbod, and therefore had many ressareh workers trained in the ficld
who were In a position to take over the speeial training In question, With
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£ho gupport of *he Atodo Commdites, tils traluing acbivity has gradwally
boen conalderably expended, especlully at the higler levalu, “Litaon yorng
vopwmeh workers wre ol prosunt employod nh he Tnatifube on romonrch s
projects deslgned va dostorts rwolects for teclnioal or acadomic doctor!s

dogrecs

Ieterarhne
The maller syelateen. for 7 :opa-clootrun-vollx denlinns, addd fn
50 ok e Seleres Aenderyle TFeserrel Tustliulc Zor Iiyrlen,
The Tageareh Tratitubte for Flywles! ZR8=centivoter eyelotroun .ov
' megasslesleon-voll Aentroia,
Tieievalko o doteWation for 1,400 1llovelte and uccsloratlion tute
at the Seleves Aendeayts Noscoareh laptitulo for Shyslcg.
Tsotopo gernrallen imaiedlellon & ab tho Scleuco Acadonyta loscireh
Tnghlioke fop Thyeles.
Doble~forusing bobe cpectrograp’ U the Sciouco Acudemy't Resoarci
Tugbitute fer Thyzlen,
Tone beta gpocirosrasl af Lhe .odlan dmejo Uype ot tho Sclence Acadeny'e

Roperieh Tnabitubte for Physlcs.

The Phyrder Tnefdtabe ob Upeala

o

acd of Yo Inebbirko, Trnfescor Avmd Iindh, svbniic the follewing
/

i

Mhe crgenizellon of reclear yhysics work ot o Jv“ic:% I;m-i&ubc b
’szm\.];) hng hoen depondent upon the capecinlly limlied spucc seidik the /O-yeoxw=
o'Ld Tme 1uu1.d'u o ofifers for work of this vorb.

""‘ho 'FM hog evellable eb vresent two ingtellatiors Tor maclonr

phynice \,mvk, en opon Von do Grueff generntor for 406G Lilovelts «dth an
aceolorstion tvbe, end a noutron goner-bor inzballahlon for 200 lilovokibs
Tho firet of those was built enbirely with ihe eid of grants fvom the Atonie
Conmittee, the second pertly The twe installeiions e ins »a.lled .Ln twro

i |
provistomdly oquipped rooms in vhe attle of uhc WM@ ' 1
i
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"The Van de Greaff generatore The bullding of the Van de Orenff
pmtwmmmthonnotlw&, and by spring of 1947 the genera~
tor itself was by and large ready for a trial run. S4noe then the aceslera~-
tion tubo has been designed and built, and a genoreting high=voltage volt-
mtudapﬁiﬂymtmmmmrwdwﬂhmd ingtalled,
This work was completed during the spring of %% 1949, ot which time the
entire installation was umwummmwmmmwm
acoeloration tube, /bt present work is in progress for installing an ion
source.

"Tho low ceiling, barely 5 meters, wos & detormining factor for the
dimensions of tho gendrator, It wos dhawefese nocessary to shape the genera-
tor in puch & way that the greatest possible voltage could be cbtained within
the limited spnoe, Thngenmtcrthoutonhadtobeprwidoddthum-
pamtiwlylnrge corona shieldy ahnpedinsunhamytnttheunghbm
th:mmmting colwm and the surface of the shields is eboub 60°,

"The generator's performance capacity varies to a great axtent with
the relstive humidity in the room, During the winter months, when tho
humidity is low, the machine produccs aboub 1,000 kilovolts when idling
and & short=cirouit curremt at 700 microamperes with a bend veloolity of
20 moters per second, In pummer, when the reletive hmidity goes up to
70 - 80 percent, only about 300 kilovolts canb; cbtained, In order to
be sbls to use the mochine the ysar around, itinthusulmoeasmvto
Keep the relative midity down with some serb of air conditioning, end
the possibilites for this are being investigated,

"The acoceleretion tube is pleced crosswise of the colum, and oconsists
of 21 fumel-shapod electrodes, fastened to elumimm plates end insulated
from e enother with ring-shaped porcelain insulators, The aoceleration
mmmwnutmmmporbunmthatemmm”m.

Ite foousing properties have been caaduad with the ald of electrans -mih“;m
ever, wmmmummmnmmmww,um
th./nms.w Imidity mede 1t impossible to cbtain voltages higher
than sbout 300 kilovolts, With this voltage ond with a ourrent through the
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tubs of 100 microdmperes, & burned ares 5 millimeters in dicmeter is cbiained.

"Professor (hlin and Assistant Declwan havo mblished e ohord desoription
of ;h(hn de’Greaff gencr=toxy in "An Gpen Van de Greaff Generstor for 800
Kilovedds" (Physies Avchives, 1949). Aosistant Deckman desoribed the volt-
meper in "A Genereting Voltmetde" (FPhysics Archives, 1949)

"Ndubron generator installation. The neutron gonerator vhich wuo otarted
in 1946 wes built with the idea mdr of using the so=called D=D reaction for
neutren productions

o N AP g &

" In compariscn with other nuclear ronoti.onn% this reaction produces &
lorger formation of neutrems ot voltaros mw.oh}u:: possiblo to obtuin with
an mtalmtion adapted to the sroll opace which wgs ovailsble in the present
Wte ‘building,

' In comparison with other similar aprerctuses, thip one dilffors from
the other types in that the transformers end rectifiemss exd the accessory
alternating=current generator which ia required to activate tho lon source
are plaged in a wmearate coronma shield supported by a porcelain inpulator
to the side of the acceleration tube itsolf. This orrangement has the ad=-
vantagesthat the ion scurco is more eanily nocessible for tho nocossary
adjustments and that the aprevetus as a vhole is more convenient,

' The aceeleration tube itgelf is bullt in one stage for e mexhmm of
200 kilovolts acceleretin voltage. Sdoxdwrkk Howover, tho construction is
guch that the goneratcr;&nn ‘be built wp to an acceleration voltoge of 600
Klovolts end over, if thasﬂiho should cbtein & special high-voltage
room sometime in the t\zhn'a. After passing through the acceleration tube
itself, the ion sadiabden 18 deﬂected}:;.th the 0id of an clectrow ‘,
a.ndart.erpnasmgthrou@aoirwlaropening impinges upon the temget surface,
shich, when the above-nemtioned D-D resctdany actsiste of frozen heavy weters

o hightvoltagoste necoseary for the activation of the moutron genera-
tor ave obtained from a high-voltage eggregate in Greinacher coupling with
a transformer grownded in the center, In order to be sble to commeot the
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extive evatlable ‘foltage of 200 kilovolts with the acooleretion tubo, the
agrfegete hes bedn cemeoted in such o way that tho high-voltago and fila=
antt:/umtmm!nnhtodﬁwgmmdandmmmtho
220volt netwjrk through insulated treneformere.

At pm/ént noasurenonts are being made, using the rmtron gonerator,
of the ang distribution of neutrons from the D-D processs also, propare-
tory oxpe s ave being oarried out for the {nveastigation of neutron
enorgier using the photographic efmlsion methode

A »m detadled description of the Laablivubets neutron generator in-
stal’(altion will soon be published in the Fhyslos Archiven,

/ “/mmg sther work ot the fasédiwbe, mention my be mdo of the construc-
\ ‘ﬂm of an analypis maso apocbrom‘bor; work is ot prosent directed toward
the 'eonstruction of stabilised direct-and altornating-curreht sources and
diyect-curvent amplifiers, During the a.eademio yeer 194849 a series of

pervations ove bainh made st the m,undor the supervision of Pro-
Zu&' Elias Melins, of the !.ndica'biom of redisactive rediations from
1;709119. which have been furnished with radicactive ph0lpho:'ul

‘'Work 1s going on at present in the m‘hbo's wor! smhmlgggnogw-
tion of o fairly large Wilson chanbor, ond the magnet for a large/beta spec-
tromoter 1s on order from the Hedemora workshops, The completion of these
apperatuses, fwoodcixic the funds for which were grented by the Atemic Commit-
oo, has been considerably delayed by long delivery terms, IHowever, it is
estimated that the work will be finighed during the academic year 1949=50.

" manks o & gremt from the Atemlc Committee, troining experimente in
elesotronics and, mc]aar physi.oa havo been reorpanized end considerebly ex=
pended in thw eom-u {sboratery for undergraduates and mcek
students taking official examinations, The electronios lsboratories ewe

e t0 mako the students familisr with the sssistance
which may be cbtalned é\mt}m work in nuclear physics, Among other things,
the nuclear physics training includes experiments and meagurements with Gelger-
ottt Miller tubes, experiments on naturel and and aabkpkofas radionotivity,
fispion products, etce Additional experiments in miclear pmica ah being
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"The solentific work and the exporimental instruction ut the, M,
ospeoially m the £1014 of muoloor pl\yaiau, ere boing carrded oub ab presont
M inodequate working apaoo umlor rether di.tﬁ.mlt oonditionse
The space 1 being utllized to the whmoot, axd until tho, w pudld-
ing problems aro solved, 1t oppears ghat 16 will xob bo possible for the

. m to perticipate offectively in the ylarmed jeint work with Guatof
Vorner's Institute for Muclear Cherdatry, sinco the Iatter will eherbly be
ready to start ito b - acb!.v!.tina. Thus tho strange situation dovelops vhere
[ rhyaion MM‘ located adjucent to one of Europe's largest oyclotron
inptollotions cannot wtilizo the possibillties for more extensive nucleot
puyeics ropoarch which this inatallutién vould efford becsuse off laclk of

B8PRCO "

Tho Physics Ineetbwrte ot Tund University

Professors Dongt Edlen and Sten von Friesen report as follows!

nwhon the distribution of funds from the allotment for atomlc energy
vogearch for 1946 was occkmly first made to tho Physics MMG at Timd
University, no nuclear phyeics work had ev'or dono » the. Mbule There~-
fore it woe necossory 6s & beginning to iret andoodg underteke activities
toword treining the solentific peraonnel, both by means of spooial study
1n this cowntry and cbroed and by meunds of invibing lecturers to come to
the,}'m Purthermore, thore wap the matter of procuring or constructing
the necespary owrilinry npparatbs, ok Finally, it was nocessary to set
up a falrly ocomplete course of instrustion in nuclear physios in the train-
ing laborabbry, in order to assure thoe supply of workerse

"The present Jaboratory directexr, von Friesen, therefore nade & ‘three-
zgnth trip to study ab 1shoratories in the UsA, and Jspistent Mirmhagen worked
stik Professor Bohr's Institute in Copenhagen for & total af eleven monthse

'In order to be uble to oarry oub oxporimnbs oven before an accelorator
1ad beon bullt #h tho hikinlid, o vestum-berylltun proparebicns were ob-
tained on loan from +.ho Oommdttoe, the smaller one consisting of 20 nilligrenms

othformtruntionpwposeaamthewgnonaofzmmmigrauofmror

i
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"he oolentific work and the earporimenteal ingtruction at the Wﬁ,
espeaially m 'b!m #1014 of muoloor pl\yuiao, erc boing carriod oub at presont
m«d‘ inadequate working apaoe u‘ndu- rethor wﬂault oonditionse
The pace is being utilized to tho uhmost, and wntil the, w pudld=
ing problems oro colved, 1t appoars that 16 will not bo pouﬂhu for the

Srovktebe to ectisipate cffectively in the jluraed jeint vosk vith Custod
Yorner'n Institute for Fuclear Oherdotyry, since the latter will sherbly be
ready to start ite - 4 ao@ﬂ.viﬁeo. Thus tho stronge oituatlon dovelops where
o physies insidvwte Located sdjucent to one of Europels largest oyolotron
ingtollations cannot wtilizo the possibillitics for more extensive mclear
puyedocs rosoorch which this installutidn would efford beoause of lack of

8PARCO o

The Prysics Smwbibute ot Dund University

Professors Dongt Edlen and Sten von Friesen report as follows!

"Whon the distyidution of funds from the allotment foxr atomic energy
ropearch for 1946 was xocckmuly first made to tho Physics ;MMQ ot Tamd
Undversity, no nucleer phynica work had erver done » the W There~
fore it wae necossary o8 & beglnning to first andoog mderteke activities
towerd training the polentifie personnel, both by means of speoinl study
in this oountry and abrosd and by meunds of ixviting locturers to come to
the, xm Furthermoro, thore wap the nabter of procuring oz constructing
the necepsary suziliory apporaths, ok Finally, it was necessary to set
up & fairly complete course of instruction in nuclear physios in the traine-
ing laborabbry, in order to assuxre the pupply of workerads

"The present 1oboratory director, von Friesen, therefore made a three-

on'bh trip to study at 1shoratordes in the USA, and Assistant Minnhagen worked
:ﬂk Professor Bohrs Institute in Copenhagen for & total of oleven monthse

1y order to be able to carry ouk_experiments oven before an accelerator
had been bulld " 'hhe m, two radim-‘beryllimn proparations were ob-
tained on loau from ’nho Commdttoe, the emaller one consisting of 20 milligrems
of Ra for instruction purposes and the larger one of 250 milligrous of Ra for
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uwbmc uu. /A:m.nsemnw vore made in the exlstlig dotachod transformer
bullding for yrotected vlorkig and hendling of “he propnyntlons. Twio Ypenlen
of sixty=-four" weru fwocuavdy uhe Irou the Derkclay Bolentllle Gompasy and
ono from the stoede Toastrumenl Coupanys Aldo, & subor of venles and empli-
f1ero ave bodng built sb the M&H‘ and Golger-Mler tibes of varioum
typos ore belng mses manufusturod, Seintddlsfilon M ave "Loo bodnr
goh wp by degraus, Lome ¢Lluglo and como for colnoldoncu mennuomentng, A1
automotie Wilnon chamber has heor butlt and 4s now adjuatod and recdy to bo
pb Anbo operatlon, ,
Looauao of ‘the orowdod corditlune ot the Wﬂo , it hooaro neoroseaxy
‘ o Lrunsfor the wain part ot the nuclony Iﬁwn)icu Lol La & lnboretory herruoks.
This ves ‘&twith funds frow tho Atonic Gormitteo, and oodadmyamy o
put dxbo opersiiow in January 1548, Among other thinge, working opacs i
set up hexe for the vodio tocmicinns who huve Deon aceigned to huild the
required olectronios apparabue -
The spoech given ab Lo by Profossor Ge Fe Povell fronm Diﬂ‘so* W
and his co=worker Doctor Luttes awolkoned interest in the abudy of counle
rays with the nid of speolnl plotographic omlaions, Leboratory director
Minvhagen and Profespor vou rioson sbudied tho Sristol aothod on othor oo=
ceslong, and in 1948 the fivet packs of photogruplie rletes wore pent up
n stretosphore balloons fron Poroiunde airficld. Valuahte support was re-
colvod from the Swedish neteoraloglendl end hypdrologloal ! astdtute, A1l the
£11n packs were late found, The oxperiments made so far have boen melinly
of & prepaxatory nature, bub cortgin cboervations concorning mcloay de~
compopition procosses and the abuonoe of pl menons wilal 1 probably be plb=-
14ishod laters A complete pl-mi mg%on decompoudtion has been M,
probebly the first 1n Sco.namuviﬂ.. Prepexations sporotmoeReeechny for
sending up move balloons to greater altitules ond mder botbter deﬁmd oon=
a1tdons of bemperature and prespure hev e progrossed go fux thab bbel/,vd.il
probably be sext up in the imediate fubures !
" gonowrronbly with these exporinents prepurations hove heen made to q

pulld a horizontal Prosmure ‘Ven de Graaffyinsballﬂtion for /4 million voltse
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Prospure tarks will rrobably be Aelivered in Voverber of this voar (1949)
and the insulatorn, oto, ot nypree-inetnly the onme time, A highefronuancy
4on pource ig ah present baing terted, A rmall oron Vo fo Ovanf? inntalln-
tion hoo heen met up to help in tostdng this don soureo nnd h- tectimpm tho
inoulatore ond othey mberials, Thin Jnmtnllintion dm rodvoes about o quar-
ter of o million velln,

"merdmonta vwith soint{1ation slewisbors ko 14 poon TrobehIn that
o muitobls rothed wA11 he found to mongure the energy of i rye In thix
yaYs

"Seminer troining In electrendes and micleny Thynfos hag hoen ~oin: en
remlorly sineo 1947, A sroodn). conrpe A0 Pleatraniag forr 1maeleny “hpdaloato
han Algo baen givon by one of the two nrotatents who wewo mid Soom tho Monle
fHnda.

"At progont 11 research workoers nnd twe assistants are tal-ing part In

the puclonr physies work."

Physios, .:MMO at tho Stocholm Institute of Tnol'mology

The followigg swrvey of the vom golng on-: dz the m has beon
mrniuhed by tba head of 'bhe m, I’rofoasor 'F"r-ik I'ult.hon.

‘(!h rnaaa.rch nobivities ﬁ the FPhysios Smo at the Stoakholm In-
whbitute of 'l‘oohr.olog\z; w-nﬂ/i;:fim'ly 74nitod to speatroncople rescarch on
noleculox stmatire, wmheeils, I'owever, thls roocblem had certain polnts
in corrion with muclear physics, for oxample, wAth regard to inotopoe and
muclear spin, which properties my be cbserved in tho structure of tholk
band spoctrts ‘L’herafom)whan the setting up of the Atomic Committee opened
up the opportunity for miclear phyrics research, it followed quite naturally
thot problems concerning Jugt those questions shonld be given first conside

eration, This development had/h:gyitu begiming some yoars oarlier, with
the grant from the 3tate Technical Research Cowmeil for bullding a maes
spootromster for quantitative isobtope anglyeis, sn apparatus which tma prac-
| tically completod during 1946
 ono factor which stood in the way of begitning the now activities and
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vhieh nppeared ALCAodb Lo overcome g the overcrowliiyg wnd bhe Jaok of
= rettnhle M( [ ﬁ: Towawnr, through tha conalleration o the Board of
Diawators of tho Tuatlinbe of Tcomalogy ngssenlw ooubaindng five or six
Tooms tma Mtted wp dwrdlng the mumer of 1046 Yo wvous were small, by
othermrire well mutod fop wark which did nob require Lulky aproretus, it
the como Sine bmgogmumtmb room woll wides grownd wuu filted up fox
heavior oppnretig,

"inder those conditions, the ruelevxr physies aubivilies ab the Inutituto
off Tochnolog:” huve come to follow malaly tiuve sefe llnwe of developments

Moo The debldag v of o puelese physles luborabory, with the aim both
off envrrinyg oul low-lovel oxporimnts for widergrudunte gtudonts end for
offloinl cvumizntiony nnd of atiralatliy pernown studying for thelr mester's

. and dostosto dogocn bo s0Ade 3 ueveh rojouts.

"e Mane upoetromoetyrle ecrorimonts with (uantltutlve ivotope nnalynis
ng tho prinelinel projects This peart of the puogran uluo inoludvs lne dovel=
oxrwrd of the wnp apocbronetar to o srociolos tupbruwart for rapid routine
doterninations of owples frou geroral biklogloul wnd guolopiosl uxpesimonts,
Md"m*ﬂoa mantZonod waden o,

e, The bullding of sn ultracontrifuge Lfor the cunuwibrabion sidd pup=-
nration f lootovan,

Wihe reopmen fuope’ Coeth whae bt VY apd lucge beem aliored to without
chaneog durfane he yuaen shiteh followeds It 5iis ouly beun rownded out with
en electronics w, whose task 1% haa been to supnlmnt the wock of
the other groups) ekiduiaheissews 1n ndd!.t.l.oz5 Klm'bcucau I expordnent on the
ghaorytlon aff coubinoher-Tong wdan woves M gavus, o problem which is
dirootly comnoched wikk the 'zsu"..ior ax.eo\a-oauopw cu.permox:bn.

"Tn the follovin; the vork of tho vaious m is deporibed in greater
detall:

"Iaebymet slon in maclewr physles ab a lov lovel wes rbosted in Thw speing

of 1947, aince s thrmmt./l equipier sulbable Nor Uiis purpose could be
'//r)(f',// [ -"

£

procured or exserbled In '}~o Tnwtihedn vockehop and olectronlos lboratory,
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Tho lnstyuotlon 18 mmdnly L e Lorm of yuther sdvanced demonstirction ew=
perdicnte, suoh we e elucuracal 1woordlng ol Letu particles, the deterw-
nlwbion ol rediouctive dwovposliudon constante, the M of ther~
padl Wi Tvpld acubaww in phologwupiio emuleivnn, the 6uidnrd-Chalmers roac-
blon ke Lowkniey wive Wiw luboralory uxerclses ure iollowed by diswupsions
Wi w0 woboud Ly wmw pludents who e M mhematod. ihey huve
CLeo pomved Go weeken wi uterest for conbinued sk studye

"Tho wmore advanced Luclesr piyslos studles ure dsmubodecixg dirvotud
spgeom Wb ounly tuge bewurd experiuonts on tho now wethods for recording
uucloey jsavloles wilok wore auooouum:uy dovelopud pusticuwlorly by lallmann
4y Geztadye The su-cilled "Miallawuw m" eve besed on u yhotoolootrio
rovording oi tho Jlavhus w light (gu-called seinvilletionp® which devolop
vhou BUGLO0S PreiAbodol iwte w Kluvivuoent uterdal (anthraecens or. similay
owstancaf)s vy iwve ulready demonstruted thelr great applicability,
eopcedally in vemootiun with the oolnoldenco exporiments with o high time
venviubion, which cve #o lupoitunb in mucluur physlcss To eome oxtent the.
exporinoirty 2 ad-she-Sasbibwbe in Ulls new field of vepeurch have nob yub
Ldvaroed Duyoud he soperimeatal stage, but oertain intoresting chaorvetions
huvo becn uade wad publishede

"o s spostiomelbrlc expuriments are dlrectod toward detcrmining
cnd vena Bl Govisbicws Lu wic relavionshlps in isolope nixtures in
tobh: of pevlopieel Mohoreut or La toste with Maasliced", uoh~Tadivacuive iso=
topes of biological interest, for example, fiom the point of view of the
atudy of moberiel convercion in living organioms. A very large maier of
grck 1eatdne detorntueblons on carbon wnd nitrogen isobopes liave beon made
duwsing the course ol Sho juavs, atioug others, lor the Venner-Gren institute,
The ninterrupbedly incrvosing duwsnd for roilned mousuromexts of this sorb
a\&é lod Lo tho planning and the builaing of new sualysis apparatuses (double
colurn & p.wuz'omﬂ’azn) which arc cxpected to multiply the preclaion of measure=
rent meny timen.

" moig the many wothods which have been pointed out for the concentration
and separation of isotopes, centrifuging by no means holds a favored position.
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The reavon fox uile mm diffiouls problewsor stubllity oand pollliity
wiaben 1ust be solved in tho conpuzustion of o lange centrifuges which sre
needod ror the pwrpose; und mo)w the comparatlvely limitoed, de~
groe ol canveniyablon witkch is ub'bam(‘mlaus the oontrifuge is pushed up
10 the cangesvus speeds wiich uxe claracieristio of ultm-contrifugoc, There=
foro if one wishes tu eveld diffioultien and &b tho sane timo attain sctis-
soofckwdwg o combination of
Tucuory rosulis, thiv le bept done Ly ssgoanadbamamatioaddng the prossuro
effects which develop iu il conbrifuge and the xsabidchi current mothod in
the thurno-difiveion twbe developed Ly Cluslus end Dickel,
"On the Luslo ol t.h:.u vhmw.mb a ocolum oentriiuge hao bosn built =
' ‘the M Iu’f‘ u.lrez\dy glvon o nmeasurable dogreo of soparntion of
. chlorixw inobopus in cuadow rotiuoilovide vopor, vporating ot modoruto speede
course of tho
However, aincs e/ owrrent ol camioy b6 coutrolled whilo the contrifuge
i 1a aperabion, the rosulle were errablo, corresponding to only a Lfenction
of ‘Lo oxpucted eifecte After the completion of 4 new contrlfuge model, in
vitleh the sancoocodiue sopulebivl LTOCSLEOE tako place through o groot
mmber of mk series-coupled siages ("plates"), it 18 expected thot theco
Wiifticulbies can e overtmive
"he centriiuge method's edvanteges m nl'l. other methods of copora=
Bioh Guy Lixuly vlie ineressed outpub with increased atomic welght -~ thet is,
11 bulios proscdence L uio supurtulos oi iuovopon of biwe lcavicst clenwits ==
Bl BUCUIKLLyy Wi otvuabepus whidii 16 oas lu the separsiicn of iargo quan-

tities."

mm w at the Inatit\xte of Teohnology in Stockholm

Raport by the head of the Immu, Professor Gudmmd Borellus.

"Up to December 1948, ‘oha aotivit:lel were located at the reseerch sta-
4ion of the Academy of Engineering Sclences, and wers oarried on to some
extent in conjunction with the Defense Forcee' Research Institute, During
that time a mmber of laboratory investigations in nuclear rhysics were
carried out, designed primardly for technologists in the third-yenr course
in tho department for physical engincering, The first laboratory courses

AESTRICTED
Jr

e S e e

Declassified in Part -

Sanitized Copy Approved for Release 2012/03/07 : CIA-RDP82-00039R000100050049-3



Declassified in Part - Sanitized Copy Approved for Release ‘ - ‘ ! -
y v | N
fied in P: Sanitized ( Al : d for R 2012/03/07 : CIA-RDP82-00039R000100050049-3

Prarn

RESTRICTED

wers piven dwlog Uw eplie torn D\. 1047, oi*alu-ugh tho Tirct opealal lec-
twre course in nuslewy phyetce hiab Wlveady boen piven durdng the spring
Lorn S 1946, Thouv cuwrBeE 1ave cinee been m\»we\*vnﬁ eaoh uwh;s :‘;:rm.
The trousfer of nobdyLvioe to the Tuctitute of ';\'ochnoiogy'n now/madlding
wup paepasud LUF ab W Tuoetral otatdan of the ‘Mnﬂmﬁ;' o Faginecring Oci-
oncen, peliodpdly Dy plasig & 200=L2ATavell o Aerntion tabo rnd en W
Vua de Urwalf gowiwior vibtl nosoluratlon tubes

Mhe Lransfor to thu aov quaaturs Look place An Noserbor 1948, The
work on sobblng up U two Ldghevullego ageepnten Vs otartod Lrmodintelys

, wnd dwrdng the puwticer ol 19K butL L0Xo reudy for tho Mret tect rundy during

which ek thout 1,U3C,C00 volte vewu dhtedzed with o Vou do Granff genora=
tor,

nn il nuw Gewbesy veie wese iz oonAteruldy hotter ecope for
bobh poveurdh work &id 1eborater; trediing, 44 ven pousible during the apring
term of 1949 wu give Lo exupe oourpes i Jualeny phyulop, one {for 30 con=
aers.pboes huly Lealowd a6 Seshudelans Lo dafenac ogr.ineb wdlonotivity,
the other fur & munier of offleors and elvilion exIneors fron +he Dafonee
s oroes Dowvier authoriblos ard 8ivilian Defense Board.

1A bor of physles toohndcins who jwk pocsed cdvii on-dneering nxnpine-

&

LOME YU L BpUL el Shab oy cwe d 1oresied dn toking shelr maotorh doprees

with poyvios cb bied it wilajecy xARD M rmphesta of thelr rhoddes

on niclewr phywiess 60 ol anens i Tolig £ pdr nnater's exavinents %
S

thom for FPayslos I. One, givitl enpincer Awmer, hne depigned und

bullt an appraabis, equipped with ai Jeonlzavion charber ond Amprldee onnlyser,
plans to otudy thp sheorption of slow eloctrons in materials,
sop debsciilg rupld MuUWlLDERS:; the b, cAVAL oaglucer a: Carlvik,/using
electron
an/aocolevabion vube budll for the pATOLOe
"Tn acdlbdon, & awibes of 1:3:375;10? tuernielans have vasged eaminntions
TS TR of

i
in nuclear puyelcs o Ui Tairbkibibe

ﬁ “ o
"The nucluaw physics wohiviAlos cre under the Airoction of Sicvard lund,"
i I

Professor Lise NMeltner pubnite the fillowing report on the mwlear physics
work being done in her departments. i

:
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"It has been of gru t importance for the depertment's develorment,
¢ the beta spectrogreph
sk and for the m-tmuon/m papticulsr, that through Professor
oronulw lu.i.ubh quarters have been made available with acocess
to the Roysl Institute of Technology's Physios Depertment. The vaguum tankf
for the bete spectrometer (a large copper tube) and the compls tefl vacwm eys-
tem have been finished, and after fairly extensive tosting a satisfactory
vaoum of 1074 millimeters of merowry has been cbtained in the entire system.
The spectrometer's four madn poles (lenses) are gee nounted, the mumber of
tumns on the coil m been controlled by determining the colls eleotrical
resistance, and the magnetic field has been measured along its exis of sym-
metry, The mwamd.umatmgthmumrmtobdwmm-
with 15 amperds in all four coils. YVarious types of packing have been tested
for making the colls' cooling jackets water-tight (the coil collars are cast
from pure alumimm, in order to avold disturbanoces in the magnetio fleld),
and a suitable pecking material has been Zound which guaxemtees that the
wrdmckmswﬂln-h‘br\nminsumforsmms
A "ualo of ten" has been built which can be used for heavy eleotric
currents which require peters with a high resolving powers
"In sddition, various types of Geiger-Miller tubes have been produced,
some very thin for betﬂnya, some very effective for gam rays.
"The following mclesr phyeics projects, aimed at M the radio=
aetive constants of paturel =g potassium, have been carried outs
. Semicwoot Determination of beta disintegration constants by
peaguring the muber of beta particles which cne grem of pobassium glves
off per second,
n3, Measurement of the mmitydtuwmnt gamma rays
with the ald of the ghove~pentioned highly-sensitive measuring tubess
"3, Determination of the mumbey of electron eapturing processes per
seconds
"The intention is both to =k dotermine clearly the disintegration pat-
tern of the potassium atombe mcleus and to derive certain geophysical con-
olusions which are of importance for the history of the earthe
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"in Lnvesbigation of the so-called miltirle soatbering® has becn mads,
which s of prvcticn 1 importance for the ccnstrustion of Geiger-Miiller
tubes and furthermere of nporblm forddmm basic theoretical preblems.
"Several projocts concerning warious nylvlon' physios processes have
beon completod and p\xhlilh-d."

Physios :m at Chalmers Institute of Tochnology
The head of the Iumuu, Frofessor Nils Ryde, reports the followings
"In 1947 a m:.ohu' physios w was set up In the Fhyeles Inetd-
sazhe at Chalmers Institute of Techndlogy which has carried on muclear rhysics
' research and instruction since then with the support of grants from the Atomdlo
. Gomtttes, Sine & newly Socitl built addftion to the Fhysics Knsibube vas
opened in the spring of 1948, adequate quarters have been ava'ﬂablo for the
parposs, and in addition a new, well-equipped werkshop has been doing its
utmost to get s large-scale instrument and apparetus construction progrem
under way, Swchwpciieguxtmt So for the scientific work has been directed
mainly toward producing the instrumental equipment necessary for the research,
The ressaroh program for the immediate future is based on & band gonerator
for sbout 4 ugavoltl. It hep been under construction sinoe 1948 and is
set up in the 014 Institwte buildins. It tof estimted thet it will cost
215,000 kronor, which amount has been made available by the Atomdo Committee,
It is expected that the band generator will be completed during the courwe
of the rmesent year, It will make it possible to study atomic ruoclei which
have been exoitedigidm by the influsnce of %e icns accelerated in the
generator; also to produce homogeneous neutrons with energles up to sbout
2 mege-electron volts.
'Inordortoobtlinvumbhoxporhnufor‘bheb\ﬁldﬂm of the large
band generator, & smaller generator of he sams type waa/'buﬂt ?ﬁn, for a
voltage of sbout 400 kilovolts, It is equipped with an ion source of the
capillary curve type end with a jmk rotation veltmeter. The generator has
been used for uhmtm/wmu in miclear phyeics, but it 1s expected
that 1t will also be used for special solentific purposes, such as WRNSEIREE f
experiments with the irredistion of photographic plates. |
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'Inudcrtoﬂudythogmrmwhlohmgimo!tmmlmn-
ections & garma~roy spectrograph and also o beta-rey spectrogreph have been
built, Tho gemma-my spectrograph is intended for peaguring the energy of
-thnm=mlnndinbudmﬂuwm1mo!mmmd.
Both soixtillation mevess and photogrophio plstes ave used s rediation
4ndicators, The sointillation nethod has been the cbject of thomough igoiE
study) skt solatillation © hewe 'rith and without coincidence measurenet
have besn constructed, end crystels of various typos have been produced,

"Most of the radistion experiments with band generators have 0 fay
been conducted without using separated isotopes, which leads to an uncer=
tainty in interpreting the repults, In order o make possidble the roduction
of soparated isctopes an elooctromagnetic lsotope separstor is being bullt
at present, Espocislly since rare imotopes &e involved, it may be desirable
in this commection to carry out & previoys wiﬁ isotopes; this may
be done, among other wayk, by fusion olectrolysis, An expert in this field,
Dootor Alfred Klemm {rom the Kaiser Wilhelm Institute for Chemistxy, has
been invited here and is working as & guest research worker, The possibil-
1ties for iummdummk developing methods for ‘the separation of 4sotopes by
fusion sdsacoaizadks clectrolysjs ere under gtudys

"The technique for the investigation of nuclear reactions on photo=
graphie plates has been studied thoroughlys end veluable experience has
been cbtained in this £101d, The method has been uged for the study of
the processes when 14thium 4s irradiated with slow and rapid neutrons.

"Every spring term since 1947 a voluntary course in nuolear physics
has been offered to the students at the Institute of Technologys The at=
tendence at this course has been varisblej in one course the mumber of stu-
dents was over 100, The course g: .‘%\:M Jeotures and ten labora=

tory sessions, A number of guert TESEEES, from Denmark, Norway, Germany,
Englend, end the USA heve given lectures, some of which weve elementary,

soms amx more selentific in nature,
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Institutions for Theoretieal Physies

!xparinontll physies, no doudt, has a moxe goneral appeal to
s larger pudlie than does theoretieal physies. The former, &8
reoontly pointed out, makes use of the large wuildingsof institutions,
eostly apparatus, and extensive staffs of geientiats and teehnielans.
Theoretieal (ox mnthonatioll) physies, on the other hand, requires
no ‘other equipment then @ liwrary, ealeulating mashines, ete, although
modern theoretieal physies often -- as at the Bohr Institute in Copen-

hagen == works in extremely olose scoperation with experimental physies.

Por the above reasons, theoretioal physies is not a vexy eostly activity

Howevuer, 1ts signifioanee in oonneotion with atomie energy astivity is
fully souparable to that of exporinuntal physles. The most important
progress of our time in physies hes ween made through elose eooperation
petween theoretiesl phylioiltu and experimental physioists, in eertain
eases developing cxporuontll dissoveries, and in other .!l'lﬁ%
theoretieal speeulations, whieh were yerified and further developed
through experiment. For the Atonle Committee, therefore, it has heen
an urgent matter to support the theoretioal physieists in our eountry
ijn every way to the extent that thelr work is @evotel to problems of

importanee %O atomie energy astivity.
A epar i ‘

The of ﬁoohaniol and Mathomatioal Physiecs 8t U gala Universi
The head of the , Professor Ivar Waller, hes deliivered the
following report eonearning the aotivity supported by the Atomie Com-
rittee:

nReseareh @t thﬁfinoikﬂu%o of Meaohanies and Mathematieal Physios
at Uppsala University has been supported up to 30 June 1949 by the
Atomie Committee through @ grent of 3,930 kronoIr to Fll. Mag. Lennart

{dral

Hansson (during , t year 1947-48) and a grant of l,032 kronor to

Fil. Mag. Hans Haakansson (during thoﬁiéiégt yeoar 1948=49) .
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' Mag. Hansson hes investigated a problem of practieal interaest
eoneerning the diffusion of thermal neutrons, It was assumed that
eertain sourees of neutrons are situated in a medium, and the probdlea
was to investigate the ehanges in the denasity and the liraationql
distridution of the neutrons oeourring if the medium, the lblorition
of whioch is assumed to he almost infinitely small, is partially
replaced by a eompletely nblorhﬁnt substanee. With eertain simpli-
fying assumptions, the problem may de handled by means of an integral
equation mset up previously »y the undersigned for the distridution of
neutrons, This equation makes it possible to generalize an im
iteration method praviously employed by Fermi. Detailed ealeulations
have been made for a speelial case, It is assuned that the souroces
of neutrons are very far away, that the introdueed substanee is in
the form of a sphere, and that spherieal symmetry prevails in the
distribution of neutrons,

Mag, Haakeansson has handled & problem of great actual importanoce,
naaely, the matter of the shifting of the eleetromagnetie laevel in
helimm-like atoms in the fundamental state. FProfessor Adolf Erlksson
has recsntly pointed out that the diserepansy existing between the
experimental values of the ionization energy of sush atoms and the
ealeulations thereof, previously determined by Hylleraas and Eriksson,
should bs intimately eonneeted with the shift of level Jjust mentioned.
From Haakansaon's inveatigation, eonducted iandun'oi with the
undersigned and published by Haakansson in the Physles Arehives
(Arkiv £8r fysik), it is shown that the caleulations on the shift
of the eleetromagnetie level recently made by Baethe, et al, must
Yo mmbmm revised, if the formulae valid for high nuelear charges
are to be retained. An improved theory is now about to be worked
out swgmhiame in eollaboration with Mag. Hansson."
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o /Fndbkiute of Meohanies and Mathematieal FPhysies at Lund University
’ Yo E P4 YA
The following report is by the head of th:(’ , Professor

f&g&!ﬂé//law/

Toraten Gugt:fson:
A .

"Th’(‘ of Meehanies and Mathematie Physies at Lund has,
in past years, received grants from the Atomie Committee for researeh
and instruetion, for study trips, and for invitations to guest lee-
turers, AQK _¢(%¢¢w{

Thanks to the support of the Atoule Committue, thoxﬂn‘fz:uto has
hed an opportunity to assoeiate with it young solentists (I, Hansson,
8.8, Nileson, G, KHllen), who have addod‘gruatly to the fruitfulness
of thﬁ‘££é£%£i£2¥§Mggientiric setivity, Thus, the work on the eigen
funetions and photoeffoet of deuterons and that on various problems
in quantur eleotrodynamies may be mentiocned.

The travel grant has been of partisularly great value, as the
rapid progrosﬁ in nuelear physies and tiwe atomis theory makes direet
eontaot with other solentists praotieally unavoidable, if one wishes
to keep up-to-luto on developments, The grant has heen used for
ruther long study tripa'(2~3 months) and for partieipation in seien-
titio congresses, two mmm means of eontaet of Iroat importanee to
theorotieians, JNor exauple, the heud of the r ""&é;“dan(;;took a
study trip to the USA and England in Mareh-July 1947 and was able,
bosldaes leoturing =imSm=d about the results of ibhemkeésx the researeh ””‘
eondueted at Lund, to partieipate in the lively aetivity tiere taking

" Augadinl
plese in various branehes of atomie &nd nuelear physies, Thz(i;ifihnﬁo
has ecoperated most profitably with Professor W, Pauli/(’iﬁn'/zﬂrioh, one
of the world's foremost atomie theoretielans, At his invitation and
with the support of the Atomie Committee, Lund seientists have been
afforded an oyportunity to study in 2lUrieh (sinee 1946)., There they
have had the advantages of elose econtast with the Swiss physielsts,
partioularly with Pauli himself, . Valuable results have been ashleved
i in this way and they have been reported in a number of printed works:
-3
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On the Determination of the Pbtontiu; rion the Asymptotie FPhase
Exehange

in the Problem of piffusion, On th:&i-llIil' Effeets between

QBiOMS .

Neutrons and Eleetrons, On the | of Divergende in the
Determination of Eigen Energy, and On Provleus in Oonnestion with
Veeuum Polarization. Thus, th’(igfffﬁaz:{;ii profited a great deal
fron sueh trips.

"visiting forelgn selentists have also brought mueh to the Iaeth-
te. The grants of the Atomie Ooumittes have mede it possidle for
thcxiiiffgﬁgtlgétinvito Professor Pauli (zlrien) snd Frofessor
Pelerls (Birmingham) to hold guent leetures at Lund (1947 and 1949).

thorough. aetual .
' Their visits also provided the opportunity roe/linoussion o{/problonl

.4Q¢041/
A

in atomie theory."

Lepgriment
i-if;t-t- of Meshanios and Methematleal Physies at the Stoekholm

Institute of Teehnology (Stoekholms H%gskola}

The following aceount has beon glven by the aoting hoal of

the above institute, Dosent BjBrn Bruno:

nginee 1646, the Atomle Oonnittes has given grants to Dooents
Olof Brulin and Stig Hjalmers for the investigation of the meson pair
theory of nuelear foroes, It 18 believed in the mouoa/%%?%?& that
the forees between the nualeous have their origin in the transfor=-
mation of a palr of mesona. By means of the theory, it may be explained
thaghﬁh:Jnuolear foreew between two protons 1s approximately the same
u,{iﬁiﬁ; between & proton and a neutron, exeept that it is not neses-
sary, as in the eonventional meson theory, %o take refuge in neutral
mesons, which are not 1ndioat:éu:fézzfﬁzgzﬁétﬁf r&ibgggsi:}e types
of suoh pair-exehange orreot:/’“By"néani”bf”fﬁb'huilcnr forees
derived therefrom, 1t has provod possible to a large degree to

asesount for the experimental observationa eoneeraning the exchange

effests between two nueleons, The results have been published in

S,

a series of rather short studies and two dootor's diassertations.

ol
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' Funds have been granted for researeh on the statistieal dis-
trisution of atomie nuelel in & temperature equilibrium, eondueted
Wy Lie. GBran Beakow and Lie, Lars Treffenherg jointly in 2 1946
and 1947, and nfter thut by Lie. Beakow, The researsh eonsists of
sontinued work on the eomputations previously made and published
Jointly by Protessor Klein and Beakow and Treffenberg. This researeh
showed that arequilibrium distribution of atomie nuelei at 10 bdillion
degrees agreed with the empirieal distribution eurve for elexents
in the universe only in the ocuse of 1light nuelel., The eontinued
researeh, partially published in two papers by Beskow and Treffen-
berg, shows that the agreement way be extended to the entire periodie
‘ system if the materisl in equilibrium is divided into stars with
mosves ol the same order of magnitude as those of the present stars,
The present éistribuvion eouid then be explained as an approximative
oequilibrium distribution which has beeomes "frozen" in a rapid expan-
sion and evoling of these nturs,fgﬁi;nwhioh our present stars possibly
direetly owe their origin., Investigation:e€ the dependence of the
distribution on the temperature of equilibrium, on the eoulomb emRehange
orroot,;tho eourse of expansion, and possible eontinued nuoloar'rolo-
tionnyrﬂ(-ﬂl, o T
“From 1948 on, grants have been provided Fil. Lie. Oarl Vietor
Johsson, who has investigated & theory proposed by Professor Klein
on the relation between the meson theory and the general field
" theory of the theory of relativity. In the sourse of this researsh,
', ' he has discovered that the only fleld mmgminmimle magnitudes whieh
eannot we eliminated are those whieh eorrespond to a field of
mesons with a spin of 2, This meson field has been quantified
(kvantiserats); in addition to this, its exshange effect ismaminsen-
Shese ‘0f§§th fpe olftyro-mugnetio field and the nueleon
riolﬂf‘frf“fﬁfﬁil”iii n the latter ease that terms (termer) of the

pair-exchange effect type predominate,
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" An extraordinary doeent stipend has been granted Doeent BJBrn
Bruno for the budget year 1949-50, During the fell term in 1949,
Bruno gove leetures on theoretieal nuelear physies, eondueted
seminars on aetual problems in theoretical physies, and eontinued
his ressareh on the ecatehing of mesons by atomio nuelei,

"Resoarei at bhmdﬁf also been promoted by grauts
for study trips, for help with nuweriesl ealeulations, and for the
purehase of two :&%og&g}%:gﬂigfhinoe.“
nlootronicl/inift;&$ti~ Eleetron Aecelerators
The work of thes%/y %?‘ 'ii paedy generully of greuat
Importunce to nuolear,‘&. Just a8 to most of the other branehes
of natural solenee, A large part of the nuolear physics results

the teohnology of amplifiocation
hes been obtained Ly means of mmpbhdéssnsastmigua and of other flelds
A

;Q eleotronios, However, this gemeral work has not been supported
evonomically by the Atomio Oommittee. On the other mmm hand, as
previously mentioned, tnexéifffiéf;;’% eleotronios at the Stookholm
Institute of Technology and at the Chalmexrs Teohnologloal Institute
have construoted eleotron accelerators, mmmmm namely @& rather nmalf
betetron and a synohrotron in the former oase and a linear eleotron
soocelerator in the latter oase.

Jepdriment
‘he Inebitut-e of Bleotronios at the Stookholm Institate of Technology

Oonoerning the synchrotron, Assistant 0. Wernmholm, who supervised '
this work at the ®leotronios Repartment of the Institute of Teohnology,
1eporss the followings

"'he need for fast, eleotriocally ohargedparticles has inorcased
very rup.dly with the development of nuclear research, In high voltage
instailolions, 1t is possible to direotly acoelerate partiocles to
enerries coresponding to several million volts, but if still higher
enercies are to be attained, it will be neoessary to resori to some

indirect nethotl of acoceleration because of the diffioulty of insulation.
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In the betatron and the synehrotron, the partiocles are ocaused to
run in a magnetic tleld, which gives ilie path of the partiocles @
olroular form. Every revolution tho partlole makes in its path sees
its energy inoreased by several tens or hundreds of volts, and after
a great number of revolutions, the partioles oan attaln onergles
oorresponding to millionu of volts,

' Work with elootron acvelerators has boen in progress at the
eleotroniou Qepurtment of the Rpyul Inatitute of Teohnology lfor
several years., The firat acoelorutor, a small betatron developing
slectron energies of 1,5 million eV, was begun in the £all of 1945,
and in the suxmer of 19h6$ a larger betatron developlag 5 million oV
wes begun., A few years later, thLe designing of a synohrotren, also
intended for the soceleration of :leotrons, vss begun, The synohro-
tron has been in opsvation since the spring cf 1545, aud in its
present form develops eleotron enargles of 35 million eV, Trinming

(trimning) of this uachine 15 now in progress in order to increess
me_/

/W
1tsxtiii£ii‘lﬁiennity.

By fur the greatest paert of the sost of an accelerator lies in
the arrangement used to produce the ragnetio rield, that is, the
magnet with all its aocessorles, The rmagnetic field of the synohro-
tron, which ls éfﬁﬁy-iffff by 50-cycle alternating current, ie ring-
shuped and has & relatively suaell oross-seotion, Beocause of this,
the magnet, in relation to the energles developed, is quite cheap,
but it requires, on the other hand, that, 1f the mmibe radius of the
puath of the elestrons is not tu be changed too much, the electrons
be started with a speed very olose to that of light, The voltage
with whioh the eleotrons are shot into the magnetic field of the
synchrotron is iimited for reasons of insulation to approximately
50,000 volts, and this corresponds to only 41 peroent of the speed
of light, The synoarotron, therefore, is oombined with a betatron,
i:owhioh the eieotrons, before acoeleration by the synohrotron Legins,

e

Xﬂiﬁ”&iven a speed 98 percent that of light (2-3 million eV).
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The m veouwm tube in whioh the acosleration takes place is
ring-shaped end is placed in the alr gap between the poles of the
magnet, whioh are wloo rlng-shaped. Fvery other time the 50-oyole

20,000~-volt -
alternating magnetio f£ield 1is weak, 7(ﬁiﬁﬁ‘bf eleotrons is photndubs
ambm gonersted in the tube, The bean is diverted by the magnetio
2114 aud 1o lad around in the & vaouum tube, While Sindmaabmyenhens
smy the ragnotie fleld intonsifies, W

o tension of 30 volts 18 induoed in the eluotron path
magnetio flux

2o s et

by means of :(Fin rally lndlfgmpcrnrily turned on, For every revolu-
tion mode by the eleotrons in the tube, they are, therofore, acoalerated
by 30 eV, aud after 85,000 revolutions, they have atteainsd an energy

of 2.6 nillicn oleotron-volts, Tt 1 this acoceleration, whioch takes
plaoce by neand of winuiemad®- & voltage induced in the elaotron path,
whioh is oulled betatron gocoeleration.

When the electronsa have attained this energy, the centrsl magnetio
£40ld 1s turned on and the betatron acaeleration ocennAes. A high-
frequenocy electrioel field is switohed on at a point along the eleo-
tron path. The elestrioal tinld is nrnduced hy a high=Crequenoy
transmitter, the wave-length of which 18 equal to the oirounference
of the eleotron path (1,26 meters). The elactrons are continuously
given an ndditional impulse of 30 oV of energy per revolution in the
alectrioal field, and after 1,100,000 revolutions, when fho magnetio
f£1e1d reaches 1ts maximal value, the energy of the eleotrouns 1s 35
million electron=volis. The electron path is redﬁoed and the el.eotrons
caused to impinge on & tungsten rod, where their energy is sonverted
into very ponetrative roentgen rays.

"mhe mcoeleration 1s repeated 50 times per seoond, and every
oourse of acoeleration requires 1/200 second. 1/20 of this time,

or 250 mioroseconds, are required by the bvetatron phase."

-8- |
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"Phe idea of the linear accelerator is a relatively old one.

The first workasble design was edvenced by Sloen and Lawrenoe ip

tho eerly 1930's. Thias wus intended for the aocceleration of ions.
Howover, with the disoovery of the oyolotron, developmente in the

fisld of the linear ion sooelerator stopped. Several rather small-
.o.lg(%%%%%%f%g%%ﬁh- were mede on the linear eleotron acoelerator
during the 30's, but the shortage of suiteble high-frequenoy generators
hempered prootical repearch. The development of high-effect mapgnetrons
during the war, however, chenred the situetion radioally. The ocon=-
struotion of linear accelorators became part of the apenda of a number
of rasearch institutes throughout the world.

"enly the two »rojects whioh have prosressed the most will he
mentioned in this instanoce, namely, tho Telecomnunioations Research
Ertabldshmont (TRE) in England, where en accelerator of the so-called
’%i%%%%éﬁ&”wave typo has been built ané which has developed energies
of L-5 MV, and the Massachusetta Inatitute of Teohnology (MIT) 4in
the 1S4, whiech is buildinm a so0-0alled standins wave aocelerator,
whioh %n the £irst stage will seedwse A lenpgth of 6.5 meters with
an expaoted enersy of 30 MV. Murthermore, the oconstruotion of a
traveling wave ascelerator for high energies haﬂig:ﬁun at Stanford
University under the direotiocn of t21:0 W.W. Hansen, tut as yet
nothing has been published about 1it,

“he reasons for experimenting primerily with acoelerators of
this type are many. The most irportent reeson is that the linear
acoelerator has negliglible beam jogs., On the other hand, the
oiroular accelerators have such a high beam loss that they fix
an upper limit to the atteineble energles.

But even overlooking the higher energies a fwwmer linear socelerator
wil. Tather large -

oan develop compared %o a/mmm synohro-oyolotron, & linear acoslerator
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can be eimpler to oonatruot, despite the great length required by
suoh an aonelerator,

' mhe moomlerator now under oconstruotion at the Chalmers Institute
of Tachnology is of the standing wave type, The wave length used is
10.5 centimeters, The acoelerator #m oonslats of o ‘sphinddansonk
oylindrioal wave guidoﬁpin whioh oiroular 4disphragms have been
placed. The distence between them is half a wavelength., The length
of the wave guiag/%;’;;ntimotorl in tho first extension (utbyggnaden).
The eleotrioal field is obtained from 3 high-g frequenoy magnetrons
»f the type HK7T, each one of whioh delivers l MW. When these work
into a resonant load, about half of the effeot must be used in an

\ artificial loed in order a stable working point mey be cbtained.
"After the field has boen built up, areleotron 1mpulso is rirzé
through the resocnator from an eleotron oannon of apeoial type. Mwam

is depirable to bu able tu .-
regulate very ecourately the three nagnetron

smbaes impulses and the eleotron pm impulsem in relation to eaoh
equipment has /

other, apeolial
thu
of/8peed of the accelerated eleotrons, a specinl speed mmm spectrograph

been necessary, For the moasurement

has been construoted. The elsotrons are deflaoted by rieans of a
powerful, non-ferrous eleotromagnet, the ourrent intensity of whioh
wemdme 15 varied linearly. Tho ourrent to o msmblhewssss oommutator
(kollektor) defleats a cathode ray tube in the y-axis; tho x-sweep
is synohronizod with the ourrenﬁ through the magnet. The intensity,
then, is gg;;i:ii on the saoreen as a funotion of the eleotron speed,

"¥rom the theory it is ooncluded that the indlcatsd eleotrons
The distribution of

are not all accelerated to the same mpm speed.
speed odn be (ixeotly
/( served from the lcreen. which 18 of great theoretiocal interest to
know,
} " When the electron beam is pulsed, the @ ploture on the soreen
Z consiats of vertical lines. Therefore, in order to have as many
lines as possible, the sweep speed must be low and different from

sub-multiples of the pulso frequency. The pulse frequenoy should also
«l0=-
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be low in order to avoid high tenuibnl in the eleotromagnet, In
this oaso, the pulse frequenoy 1is 50-100 gyie pulsem per seoond,
while the aweep speed 1is one sweop per 10 seoonds, A 12" tube
with a 4 strongly after-glowing soruen was used aa the cathode ray
tuba,

" Finally, naturally, a coaxially fooussing caghetlo flsld wem is
required around the acoelerator. The requisite intenslty has boen
determined at approximately 500 G, walol value it should not bo
particularly diffioult to avtain,

" Qonoeruing the general soheme of the apparacus, geo the rigure
(botween pages 68 and #® 69 ol tho origlasl).

The Guetev wWorner Imstitute ier iiuolealr Checiptyy Fruquonox-Modulntod

Lo dgiismens Cyolotron
hysioge - Lanes

4 E?e ohemintr at Uppsala University ia ﬁ!
/ L 2L

4no#+%u$o with one hmmwe foot in the physioal soisnnas and wiit one

foot in the chemical soienoces. Thw work oonAuotad at thiq{égagziu::“/ '
for which the Atomis Committee had aranted funds, was transferred

in 1949 to ths newly-organized GQustaf Warnar Institute for Nuolear
OChenistry. This institute has been puilt up around the nreviously
discussed synohrooyolotron, This meuns that the new instituts, despite
its name, will oooupy an intermedlate nosition between phvsias and
ohemistry, fox whloh roason it is dealt with aenaratalv in this
aogount, The looation of the institute, right hutween and}g short

44 3tenoe away from the physics und chemistxy at Uppsale
University)vill also feoilitate ites funotion as a oonnqoting link

in atomio energy research between the two main soiences mentioned,

The Qustaf Werner Insfitnte for Nuolear Chemiatry with lte
eyolotron has received help primarily from privete sources, However,
the Committee hae provided funds for ocertaine parts of the Institute
and for the operatiou of the laboratory.

F11, Lio. Helge Tyren, who direotly under Profopsor The Svedberg

-1le
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heuds the work at the laboratory, has delivered the following acoount:
"mA oyolotron installation is being constructed at the Gustaf

Werner Institute for Kuolear Chemistry, Uppsala University. This

work has been in progreas sinoe 1946 and has exbraced the following:

" Bulldings: An underground building has been oconstruoted in order
that effeotive proteotion from radietion might be obteined. This
vuilding houses a large oiroular hall for the oyolotren, and direotly
conneoted to #S this hall, but soreened off @AM proteotive against
radietion, is a apace designed for the registering instruments used
in direot experinentation with rays from the oyolotron and a room
for work with radioaotive materialas, There is an assembly shaft
with a orab bar (lyftbok) for the tranaport or material to the
oyoiotron' in the hall there is u.scnlnino with a oapaoity of 10 tons.

" phe underground building 1s oonneotly with a newly oconstruoted
laboratory building 'f two levels. The basement level oontains
ochemioal labdoratories espeoially equipped for the preparation o?
radioactive substances mm and the ground floor oontains alnoouvo!

/f;::: for the oyolotron, physiocal laboratories, & writing room, and
an offioce.

' There 18 also a special machine room, housed in a new bulilding,
belonging to the installation. This is conneotsd to tho laboratory
building by means of a tunnel.

. The Design of the Oyolotron: The transformers and converters
for the oyolotron magnet have been set up and the magnot has now
been mounted., It contains about 600 tons of iron for the magnet
yoke and the pole oores and about 50 tona of oopper for the ocolla.
Bxperiments wita @ model magnet..lnbhu aoale 1:10 heve been carried
out to determine the most sultable form for the pole plates of the
magnet, The cooling aystem rzsdghzi::ﬁret coilas, the osoillator

gystem, and auxiliary x’ been installed.

S8
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“gho aococeloration oﬁunbor, the vaouunm pumps, mhilk two dlt:::&g: .
| pumps conneated in parallel, and the a00088AYY proliminnrj(%ump
are made of stainless stoel. This equipment has been received.

‘ghe osoillator is of the Hmmms American type, with frequenoy
modulationf offected by a @ rotary oondonlbr. High partiole energy
may be obtained in this wy. A full -soale modol osoillator has been
puilt and experiments with it oonoluded. The high=froquenoy systen
is now about to be dmk designed. The high-tension reotifier for the
osoillator has been installed.

' The ion souroe, the target, and the ma jor portion of the control
system of the eyolotron yet remain to Ve designed. The oyolotron
will rirst be oompleted without the apparatus tor}#orlooting the
ijon stresm. It 18 intended that suoh & dorlootoiiﬁe installed later.
It is estimated thati the oyolotron will deliver protons with 200 MeV
of energy and a great yield of high-energy neutrons.

* Inatruments: The work has been further developed for tho.
planned researoh aotivity by the development of instruments by
the laboratory. An experimental oolumn for thormal dmd diffusion
has been set up. A mass spectrometer has been built for the deter-
mination of isotope oonditions., This 1s provided with two slits
for the comparative measurement of two olose isotopes. A large
mass-separator for the separation of sgtable and radioactive lsotopes
is planned. ¥or the measurement of beta and gamma rays, @ ocoinoidenae
emplifier has been built , and a beta spectrometer 1s planned. A
number of universal magnets heve pbeen construcoted for determining
the energy of fast ;-lti!-partiolon by deflection in a magnetioc field,
In addition to this, & large pumber of measuring instruments for |
the mouluronént of radiation and general eleotrical moasurements

have been purchased for the laboratory, as has also ejuipment for

ST

the planned shemioal work.
~13-
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" permounel: At the presunt time, 5 academioilans, 4 engineers, o
1 mechauio, L eleotrioian, and 1 seorstarial assistant. The |
i designing of the oyolotron 1s being handled ohiefly by the firm
L.K.B.=Produkter, Fabriksaktiebolug, Stookholm, Grante from private
sources have taken oare of most of the expenss of the oyolotron.
Qhe researoh aotivity has been finanoed exolusively by funds from

the Atomio Committee,"
2 2

3 A AdLF kst
' The chomﬁiii , Methods of Analysis, Uranium Chendistry,
Ruolear Ghemistry

The realization of the first goal of atomio energy research in
SBweden, the oonstruotion of an experimental reaotor, depends on
the extraction of urenium from domestio shale; this is the most im-
portant protlem. Work on the solution of this problem, therefore,
was from the very beginning assigned the highest priority on the
Committee's program, However, this work could not -- or in any oase,
oould not only -- be turned over to a university of teohnologloal
institute department because it was too extensive and involved,
having ramifications in various fields, both teohniocal and solentifio,
Initially, before sam atomio onergy(resonroh aotivity assumed a
more tightly organiged form, the R;;;‘uroroel Research Institute
(Mrsvarets rorakningsnnataly) was oharged with oonducting this
work in ocooperation with the Mmmmmise Swedish Shale 0il Corporation
(Svenaka Skifferoljeaktiebolaget) and nuitag;;gggiz:gfify

Teohnioal

Inorganioc Chemistry at the Stookholm Institute of Technology.

The most important of the latter was the

The first problem to be solved in this oconneotlon was to develop
a reliable mathod of analysis, because it was on thls that all geo-
logloal, extraotion, and refining research and methods would be based.
This also beoame thevfirat task of the chemlioal ieotion, whioh was
= expanded at thetﬁéﬂﬁillbroon Researoh Institute. This problem
was solved, but work on improving these methods is in oonstant progress. ;

This researoh aotiv;ty on the methods of analysis and the routine
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analysos lI?A (g'ur:?le(t at,' F);'x':?ont by a lpogial ':nnlyuonl llboratory}_
orpanized by AB Momanorgl,, ~-="1in taot, Tat/aotivity taken up
by the oorporation after its formation.

At the sams time, work on ?onloping&f'?ohhoh{g extraoting
was being pursued, initially by the IOA and the/shale oll oorporation,
and later by the Atomio @orporation and the nhnlp oll oorporation.

The work of tt;; wauon has been oonduoted ot the inorganio
ohenmistry immthhuss at the hatitute of sk “FTeohnolosy and in its

own researoh laboratorhs, and hes been very fruitful.

artment /
The, of Technioal Inor anlo Chemistry at the Stookholm
In

Institute of Technology

The head of the department, Professor Otto Stelling, reports
the following with regard to the above-mentioned work:

wWork on the extraotion of uranﬂl: t:gntnelhnlu or various shale
produots has besen oonducted at the/“-l)or which the undersigned
is a mombor, sinoe 19468 and is atill being pursued whike with all
means evailable, During the period up. to 1 Maroh 1948, the reaearoh
work was finanoed bY the FOA, but[%‘%ﬁt date L those expenses
heve been assumed by AB Atomenergl. l

“fhe great aifrioulty in this work, of oourse, is the partioularly
1ow uranium oontent of the starting material, ¥or that reason, oonm-
pletely new procedures had to be developed. As a result of the work
conduoted heretofore, 8 teohniocally completely satisfanotory method
of extraoting uranium hes been developed. Thie method is also being
tried out on a half-s soale in the plants of AB Atomenergl.”

0f the ohomiog]i é#ﬁ'/ % Sweden's mg univers’ ties and
teohnologionl@. only a oouple of dopartmentn at the Stookholm
Institute 3{:‘nghfology Sambivondagbaning woro conduot!ng such research
as was o;/fmﬁrtanoe to the work of the Atomio Committee. FThe depart-
ment of teohnloal inorgenio ohemistry ﬂ the above institute must be
mentioned in partioular. That entiror broad branch of ohenistry noy

«l5e (
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known a8 nuclear ohemistry was praotioally unrepresented in Sweden,
8inoe )94/, however, Docent K.E. Timen has been oconduoting oertain
researoh in applioed nuolear ohemistry &t the Deﬁurtmont of Biliocate
OChemlstry at the Ohalmers Institute of Teohnology. In oonformity
with tho proposal by the hmmm board of diresotors of the Chalmera
Instituto of Teohnology, the Gommittee decided to recommend to His
Majesty that funds from the pyuswdstssdds appropriation for atomio
energy research be used to organize a laboratory for nuolear chemical
researoh and investigation at the Institute and alsc to set up a
lpoo1&%(%2g§:::oggﬁmig§§§'department is the only one ‘e buildings,
equipment, and personnel o#=whireh have been paid for in toto pmbx '
from the atomio researoh appropriation; in all other oases, the grants
have been given to departments end inatitutes elready in existenoce.
The Laboratory for Nuolear Chemistry, Ohalmers Institute of Teohnology,
0dtebors SoBNBntuwirhugy
The head of the department, Doocent Karl Erik Zimen, reports the

following:

"The birth and development of the laboratory: In February 1946, ‘f
the Atomio Committee sent a oiroular to the departments of techno- ‘

logloal institutes making inquiry about possible cooperation in

atomlo energy rescarch. On ocoasion theraof s & propossel was
Ch5[

worked out by Dcoent K,B, Zimen, in oounool with the faculty for
engaged since ./
nuolear ohemieal research., Docent K.E. Zimen had been

1944 in epplied nuclear chemical research, supported by the State
Teohniocal Research Board, at the department of silioate chemistry,
The proposal was epproved by the faoulty end the board of direotors,
and researob on nuclear ohemistry began in the fall term of 1946,
The further development of the nuolear chemloal leboratory was hampered
during the rirst two years by the shortage of suitable personnel and
suitable quarters, Yor example, from the very beginning there were
openings for two essistants (a ohemist and an electrioian), but com-

petent personnel for those posts were wwmmbmk unavalleble. ZFurther-

-16-
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more, the direotor of the laboratory during 1946 and 1947 had to

share nip time hetween the silioate department and the new laboratory,

as it was necessary to see the work finanoced by the Teohnioal Researoch
pahnology students
Board to ooimpleticn. However, the ~— 3 sliowed great interest

an '

in the new aubJeot,Xilvmihy ohose to write their theses on nuoleur
ohewistry, with the result that from the fall of 1947 onL au inoreasing
number of aasistant posts oould be rilled by newly graduated oivil

engineers, Talas development is shown in Table 1.

Table 1
Vel peraonnel
Redgot yoar Grant —
\ (kronoz) soientifrio teohnioal
1946/17 25,455 1 -
1947/48 " 59,540 2 1
1948/L9 122,140 3 3

”Theoqu:ntion of quarters was a very diffiocult problem to solve,
halmers .
as thg‘iil ohemistry buillding, whioh now hed to house the new labora-
tory too, wes overorowded., The overorowded cheiwistry departments,

all / the ./
however,(gave up space so that/nuclear chemistry seotion rortuiggoully

had a number of lahoratories mﬁde available, and work oould begln,
However, this leboratory was spread out over four stories aésisme

of the ohenistry building and, naturally, weré not equipped for

worl: with radiocsotive substances. At a meeting with the work
cormittee of the Atomio Committee on 18 December 1946 at Chalmers,
these e diffioulties were pointed out, and the work committee
reoommended that a&n 1nvostigation‘::.2ade to determine 1f whunpesirien
sduassvsntsssndecwbhovbobsswiveysasnbianstsisanereusopadbbdonnk x

, it would not be better j
quitk, permanent

ATRET. A BT HLTRICL Y.L LS

to seek a Bolution -slebenbateeteePeRreresns rather
é than a provisional solution of the leboratory querters problem, and
i
17w
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that a propolal’with an estimate of the ocosts be then submitted to

the Atomio Committee. \fgv
" fnerefore, the direotor of the 1aboratory worked oui a proposal
for a rather small building of suitable design, and the Chalners 5
architeatural offioce drew up plans and got estimatos of the oost of
suoch & méw new bullding. The proposal, with the faoulty's opinions
on the projeat, was submitted by tha board of dircotors mm in Muroh
' 1947 to the Atomio Oommittes, end in Mey 1947, the requeated funds
were granted. The problen of the nost ek suitable looation of
the new building and the diffioulties in obtaining & building permit
delayed further developments, but in April 19&8; the construotion
work begen and it was possible to start moving ’p equipment and
personnel lato the sse new laboratory in January 1949.
“In May 1947, the Atomio Committee requested a grant for the
oconstruotion of e/neu igg‘;gizrator for the laboratory, as the
ponadBbiiby produotion of radioaotive nuolides is a prerequislite
for nuolear chemical work. The high voltage eloment of this neutron
generatorlilil-iiiiagérohnaed from the Nobel Institute of Phyaion,
and several important parts of the amooceleration tube were construoted
by the LEB-Produktar firm fron plens placed at the'dlsposal wf the
Desfense
physics laboratory of tha(iil.d Yoroces Research Institute, Other
work was done by the precision 1nstrument workshop of the nuclear i
ohemical laboratory, under the direotion of Oivil Engineer I. Nilsson.
After the ssmiEwEENSREIN: personne). and equipment had been moved
into the new building, it was possible to 1nstall the neutron generator
permanently in a high-tension room deasigned for that purpose. The ‘
designing and experimental work on the vacuwn syatem, the%my
of heavy hydrogen, the arrangzement of tho target, oto, have been

in progress slnoe {hat time, &nd in a very short time it will be

ek e SR

possible to place the apparatus in operation, The neutrons are
produced by the d4,4-reaotion, and the effeot will gorrespond tn that o @

radium-beryllium-neutron souroe with about 30 grams of radlum.

H {
eI ICE ﬁ ol |
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Heretofore, the produotion of radioaotive nuolides in the laboratory h
has been done with a rldiun-berylliuq‘%g%?%gnwlth 0.35 grams of ‘f
radium, whioh the laboratory has had available semit sinoe August
1947. It has also been possible to obtain a number of oyolotron-
produced nuolides from the Novel Institute of Physlos and to import
some nuolides produced in the nuclear reaotor from the UBA.

VPhe measuring instrument 8 ror;i;boratory have been purchased
largely by Dooent Zimen on his Atumio-Oomnitteo-finnnood study trip
to the USA in Maroh-August 1948, Having moved into the new yuilding,
the laboratory workshop personnel are engaged in designing and pro=-
duoing other mechanical and eleotrioal equipment neoessary for labo-
ratory aotivity, for example, squipment for the safe handliug of
radioaotivé preparations in ohemioal work and for the measurement of
the preparations. A listing of the grants for these speoial purposes
is given in Table 2.

Table 2
Date Appropriation Purpose :
May 1947 47,000 kronor for the oonstruotion of &
,00,000-volt neutron generator’
May 1947 179,000 » Yor the laboratory building
Aug 1947 . loan 350 mg Ra-Be neutron souroe
Aug 1948 45,800 " Supplementary appropriatlon

for the laboratory building

'g4nee both the personnel and quarters problems have been solved,
that is, now that a research corps of nucleer ohemists has been
assembled and the new building has been prooured and equipped, the
Atomio Committee and the Chalmers Institute have & small, but well-
equipped laboratory at their disposal. F

-19. ' |
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BB ''The Work of the Laboratory: The following will desoribe in brief
the polioies determining the work of the laboratory and the results
which have thus far been utt:inogiaanzgid developments in the field
of nuolear ohemioal work og(iﬁ%FIiI“Fiiﬁiromontl; obviously, oould

shift the emphasis in the future work of the laboratory.

u

Instruotion in Nuolear Chemistry at Ohalmers: From the beginning

it was olear, and also pointogrout by the Atomio Oommittee on various
ocoasions, that the lhortasg(ii);olontiltl and enginecers trained in
nuolear research and nuolear teohnology should be the first bottle-
neok to be reotified. The development of the nuolear ohenmlatry
laboratory supportsthe acouraoy of this belief., Chalmers also
stressed the necessity of the immediate institution of instruotion in
nuolear ochemistry. The work of the laboratory, therefore, begen in

Ootober 1946, with leotures on this subject, and since that time

instruotion has oontinued practioally unohanged along the plan outlined

below,

A general and basio ocourse, oarrying two oredig—houra per week,
U:; held during the fall term, The oourse embraoe& (1) spontansous
and induced nuolear reactions, (2) the chemistry of radio nuolides,
and (3) the appliocations of radioactivity.

" A oontinuation oourse, inoluding laboratory work and‘iiiii&ii-.
imsmbag carrying four oredit hours per week, Q‘l held for a limited
number of students during the ms spring term. This ocourse mh
embraces (1) methodology of nuolear chemical mmw work (measuring
instruments, measuring technique, ohemical teohnique, proteotion
against radiation) and $B (2) more thorough disoussion of seleoted
problens,

"It was deoided by the faculty that the course should be voluntary
and intended primarily for ohemists in thelr junlor year. Students
of other solentifio and technioal subjects would be permitted to take

\d b
the oourse; the ooura:‘;u- Spen gveg to those interested outside the
n tudents, ,}

Ohalmers Ynstitute --/dootors, teohnTolans, ets, who wished to orient
=20
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themselves in that subjeot,
"A oompilation of data on the instruotion is shown in Tabdble 3.

5
&
.

i

Several works have been published for purposes of inatruotion
(of SBeotion 3), and a oompendium "Qourse in Nuolear Chemistry" is

being prepared (Berne, Nilsson, Zimen).

Table 3
Instruction Students Theaes Mastex's Degroes
Year in Oourse (examensarbeten) (lioentianter)
1946/47 ak 4L 3 -
, £k 10
‘ 1947/48 ak 18 2 1
£k 10
1948/49 ak 26 1 2
fk 10
1949/50 ak 2 2 -
fk

{lk is general oourse, fk is oontinuation oourse

" Research Aotivity: The most important result of the development
of nuolear research is, and long will be, the military applications,
and only the largest nations have the msmsmsg resources to produoce
atomio weapons. The utilization of atomio energy for peaceful pur-
poses -- the only tamk of the smaller nations in thie connection -~
oan, from what is known today, be effected in two ways: the nuolear
reactors can be used for the production of energy, and they ocan --
like accelerators -~ be used for the produotion of radiocactive iso-
topes of the elements., Of these two practical tasks, so far only
one ocan be realized, namely the production of souroces of radioactive
radiation and of radioactive traocer isotopes for mediocal, technical,
and researoch work with "marked" ohemioaluﬁﬂzzags(r5ron1ngarf. This
task will also be the most important for a "peaoer&l" nuolear reactor

in the near future.

=2l
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"The nuolear ohemistry laboratory has as its primary Tresearch i
projeot the atudy of the ohemistry of nuolides and radiation proper-

i ties. Bearing in mind the practioal utilizatior of nuolides and the

ooming domestian production of nuclides by means of a nuolear reaotor, ?

the SmMimk Swedish nuolear soientists felt it logloal to oonoentrate x

partioularly on the produotion and shumeis ocharaoteristios of trager

isotopes. Thus far, traocer isotopes of silver and bromine have been
ltudiod. and limilarrinveltigltionl of the produotionkéy yield,
half-1ife, and lbaogption of radiation are in progress on radioactive
pyrites (radiokisel) and on a number of fission produots of uranium,

‘- In oonneation therewith, the Szilard-Chalmers method for the separa-
tion of isotopes (Oivil Engineer E. Berne) has been worked out, Beta
ray ublor;tion has been the objeot of experimental study for an ade-
quate desoription of heta radiation,

" Besides purely nuolear chemioal researoch, the ohemist also has
the job of utilizing the radicactive nualidol as tools in the study
of ¥me yet unsolved ohemioal problems, Naturally, there must be oon-
siderable speoialization in this practically #® unlinited field, par-

; ﬁb“"*?ﬁ- regards the special fields of research in physical, inorganio,

' organio, blologioal, or teohnical chemistry. The speoial problems of
applioation thus far worked on in the laboratory oonoern both analytioal
and structural-ohemiocal problems., Thus, the yme previcusly developed
radiometrio method of analysis for uranium has been improved, and
work on self-diffusion and similar prodblems of a struotural-chemioal
nature have been published,

"Qonsultation Aotivity: Hundreds of ohemlioal, techniocal, bio-
logioal, and mediocal laboratories in the USA, @mmk Canada, and Great
Britain are already working Qith radiocactive tracers. The importance

attached to the use of tracer isotopes may be shown by the following

at all out of the question that the greatest gains to humanity from
the atomio energy development will result from the widespread use of

weSTRICYED
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words of the prominent American nuolear chemist Seaborg: w1t 18 not l
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traoers to solve & pultitude of problems rather than fronm the

harnessing of the power {tself ™" The future seens to hold
unlimited posaibilities for the applioation of radioaotive traoers ‘
to solentifio problems. Tt is oertain that the appliocations made
thus far are Jjust the beginning of what 1s going to become an
extremely large and suocessful field of researoh.” /G T, Solbors:
Solence 105 (1947) 349/.

v The use of tracers 1s limited at present by the shortage of
readily available radioaotive nuolides, of knowledge of the gensi-
tive measurement toohniquo. of the lpeoill ohemical teohniques of
work, of the necessary Ll measuros against radiation, oto.
There is, therefore, 8 great need for ocnsultative and even aotive
hely in oonneotion with such work. The need i8 aspecially great
in GBteborg because various physioians and teachers in the new
nodioui institute are greatly interested in the methodology, undﬁzcaﬁuul
the -- in meny oases -- prohibitive distance to the nuolear ohemistry
jnstitutes at Stookholm and Uppsala.

' The laboratolry, therefore, ism also serves in an advisory oapa-
oity oonoerning the appliocations of tracer lsotope teohnique; it also
gives practioal help in the produotion of suitable tracer isotopes {
or @k the measurement of radioaotive preparations. Thua far, for |
example, the laboratory hes lent its assistanoe in verious diagnostio
and therapeutio investigations (carried out by Dootors Brattgaerd,
Gabriele, Lagexrgren, Lindquist, Turesson, Strandquist, and Westerborn)
through the produotion of tiee rTadiocactive bromine, the procurenent
of radioaotive nuolides from other sources, the measurement and
dosaging of radioactive phosphorus, the measurement of ]
diverse radioaotive preparations, measurements on patlents and the
neutronvrudiution of experimental anioals."

Extensive work~a$ the department of theoretical ohemistry at

funds from the Atomio Committee, This work is of two types: both

RESTRICTED
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work on the separation of isotopes, primarily by the diffusion
b method, and {nstruotion and researoh in nuclear chemistry.

The problem of the separation of isotopes is of very great
importence in etomio energy aotivity; primarily, of oourse, in the ”*
produotion of atomio bombs, but also for other purposes, for example, ot
in the development of small reaotora for the propulsion of vossels
or even of airoraft. Theoretioally, there are a great number of
wethods of achieving this. In the USA, however, dirrusion appears
i to play the oomplotoly dominlnt role., The Connittee, thorofore, has

thougks it 5 ¥ s
’.m-’ /.ffr.u‘f, g
YR

although
0 i’ and operating suoh an industrial installation for aam diffusion and

e e
i1t is at present dovi\-:trul that

_for @ _long vime, bsouuss of the -

“enormous 008t of ereoting

separation. Preliminery investigation of oertain other muthods of
separation is being oonduoted at the Semndssat Institute.

Nuolear ohemistry has already beacme and is ever more becoming,
so important that aotivity in this fleld 18 now being taken up in
various places, For example, instruotion and reuearoh[w/

. =k started at the department of theoretiocal ohemistry &t the Stooke
B - holm Institute of Teohnology; moreover, aotivity at thﬁﬁ%ﬁ ’
Institute has made it necessary that a nuoclear ochemistry Awpmsmk
gection be set up. Work in nuolear chemistry will, furthermore,
be taken up at the Gustav Werner Institute of Nucliear Chaml. gatry
in Uppsala, when the cyolotron there is f£inished.
Shaninusuteiuuiviisnboan by
The Nuclear Chemistry Seotion of the Department of Mheoreticel Ohemistry

at the Btookholm Institute of Teohnology
Professor Ole Lamm, the head of the department, has given the

following aoccount of the aotivitiea{éjthe Dapartment finenced with

' funds from the atomio researoh appropriation:

Rl
0310141834

Declassified in Part - Sanitized Copy Approved for Release 2012/03/07 : CIA-RDP82-00039R000100050049-3



Declassified in Part - Sanitized Copy App(ox{eq for Release 2012/03/07 : CIA-RD82-00039R000100050049-3

£ RESTRICTED 3

"General Viewpoints: Nuolear ohemistry in ite broadest senpe
mey be divided into two fields: nuolear chemistry and applied nuoclear

%f ohemistry. The spheres of aotivity of nuolear ohemistry proper, then,
should be the following: the deoription of radioaotive ohain reaotions,
nuolear reaotions, and the separation of isotopes, (This would also
inolude the chemistry of isotores, that is, the detailed desoription
of the ohemistry that ooours bsoause of the chemical differences of
the isotopes.) Applied nuolear i ochemistry deals with the pure or
benefioiated aotive or inaotive isotopes (nuolides) used as traocer
‘ substanoes in v‘riou’(pgpgng!,og,qgionqgi/;. souroes of radiation

. in radiation-ohomiou%(%%gfhdiologioal prooeases (radiators). The

work of the Department takes in both of these fields

"he research aotivity of the Department deals with oertain problems
of appliocation, partioularly the relationship between matter and %
radioactive 2L and the use of these rays as an aid in physioal
ochemistry and technology. At the seame time, work is in progress on
the separation of isotopes by effusion (popularly ocalled diffusion).
Furthermore, work is being pfoparod on the separation of boron
isotopes (distillation, prooesses of extraotion), on the development
of the ilon-exchange PuEEENEE method with a view toward the separation
of fission produots, and on problems of basie research in radiation
chemistry.

"As a whole, this field suffered a great deoline in Sweden in the
years between the wars. It should be remembersd that O. Heahn's book,
nApplied Radiochemistry" was published back in 1936, In Sweden, as
elsewhere, it has now entered into a phase of rapid development., The
Atomic Committee is the most important appropriation body in this
sonnestion. It has, in its supporting aotivity, admitted the
requisite of rather extensive basio research. This is partioularly
valuable and nscessary in such a new field, if the future development

is not to suffer from the practiocal and eoonomic viewpoints.

«25e
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"Instruotion runs side by side with researoh., Nuolear ohemistry
began at the Inatitute with thoaeuxg%vtho subjeot of theoretiocal i
. ohemistry. Through oontinued solentifio work and thanks to the

f Institute's oocursv in nuolear physios, the department of nuolear A
chemistry was able to grow and the positions for assistants and |
the very recently established positions for assistant instruotors -/ :-
filled with ocmpetent spsoialists, Important/=:=z:%=2:§°n!riavo been
made partioulerly by Fil. Lio. K.B, Holmberg, and Oivil Xngineers
G, Aniansson, 0. Lindutrﬁm, M. Maartensson, and T, Vestermark.

"Isotope Separation: .xrteotive isotope separation requires a
great deal of preliminary work, regardless of the method selecoted.
‘ Auong the mothods of prooedure, the diffusion method ooocupies a
special position beoause it relatively eoonomioally’ocan be adapted.”

g has been
to deal with great quantities. It[illunda for the aoparntion of

e

uranium isotopes on a large soale in the USA both duringﬂtho war,
! Sowviri-an-bhedoofder, Any installation for the latter purpose must
! be enormously ocostly, an@(’%%h‘ily proved no exception in the UBA.
"Our work has been aimed at gaining experience in the diffusicn
method, and has progressed to the point that an oxporimanta%(igsggggej
. lation will soon be operable for non-oorrosive isotope mixtures, or, oo
at loast, a gas mmimt mixture oonsiderably less asorrosive than
uranium hexafluoride, the gas used in the UBA. Our work has consisted
fﬁ investigating tho theory and modus operandi of the process, in
designing suitable diffusors, in investigating problems on pumps
and oontrol sypemmim equipment, and in developing suitably finel
porous (moleoular) membranes, The latter is the moat fw]m
point of the installation: for the separation 6: two nearly identiocal
substances in a gessous whaibe nixture, the mmmhmses nixture must
be "nirted" through sieves, mwm thin plates, so finely porous that

I

T ARSI s e e T

to the eye and the touoh they appear impermeable and homogeneous, |
At the same time, thelr permeability should be high, This has required {

very extensive work and a number of mmiiem tests have been made with
026-.
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various materials. At the same time, the studies of mombi'anos have

been of practioal interest. Both steel and gless menmbranes of the

types we tested may be used for induatrial or laboratory purposes,

At the same time, the resistance to ocorrosion of a number of materials

has been 1nvoltigated, inter ella, :gnnlium hexafluoride, in an exten-
N J')H weeoan!

sive series of tests, ni-whh modern viewpointl on the influence of
gas [ proteotive_7 ocoatings on the susoeptibility to oorrosion, velsen

imbe-eesoun®, In this oonneotion, uranium hoxl%ﬂga been
produoced from uranium oarbide obtained from the A Yoroes Research
Institute., Work has also been done in the designing of eleotrolytio
fluorine generators, in whioh oconneotion Engineer 0. Lindstrom has
made great progress, Just as he has in the atudy of oorrosior-x.

" Bngineer Lodhammar's work with speoial steel membranes has been
finished as a shmem thesis, The study of glass membranes was begun
later, but, according to Engineer O.L. Oarlsson's report, this problem
is also well in hand,

"The figures for the cost of separating the uranium isotopes on
a practioal soale are frightfully high for a oountry_ of Sweden's size,
Use fTor the sz;aggot/ion of deuterium lies withih reach, but an estimate
of the ooatl/roquirosn special 1nvestigation by experts, partioularly
in the field of pumps, for which reason thiu --! problem 18 yet
@ blank., Deuteriwa in the form of heavy mter is, as 18 known, of
partioularly great importanoce in the atomioc energy program,

‘Even in its present form, with 10 stages, the difrrusion apparatus
oan be used for the separation of isotopes generally desired for
researoh purposes (for example, for traoer experiments), whikmmgh ag

‘ it is not neocessary that the degree of purity be so very high; but
i thet the production onpaoit;m;: fairly high, namely 5-10 grams per
day. The separation of ypmihms silioon, ohlorine, and bromine and
the lighter gases is to be espeoially recommended., Compered w oL
thermal diffusion, there is the advantage of low energy oconsunption;

oompared with exchange readtions, of economy of the material undergoing
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separation. Expansion to 50 stages would give a oonoentration in
the ratio of 2:;1 or more, depending on the absolute quantity of
the desiredproduction and possible inprovement of the membranae,
"Prolimlnnry studies have boon made at our laboratory also on
* She aonoantration of horon 10, ik wise, in Of Jery erent taportence
1n nuolear physioal roaauroh./ Smseantadtesnhnesnssnsbabed prirvarily
(Ml‘ ‘distillation or ohemioal oxohange-roaotionl, and tho work in this,
to Bweden quite new, field meant the determination or loparation
raotorﬂ in distillation, whioh in literature is preaented only in -
) the form of uncertain theoretiocal oaloulations, and the investigation
of the oonditions under whioh an exohange reaotion takes plaoce.

"In oonneotion with the preparation of 1lotopol, we are now
prepared to oonduot work on the production o;/plrtioularly oorrosion-
resistant materials known as oarbon fluorides. Thelr oharaoteristios
may be varied for different uses, as lubriocating oils, elastioc peoking,
and as the hard material in diffusors, eto. (Besides our speocial
interest in these products, upon which England and the USA have
worked a great deal, they have important appliocations in a number

of 1nterest both to teohnology

of apparatuses’ in general and to

/
the defense. In the USA, the produots are highly secret, while

their produotion in England has just begun recently,)
Departaent's |
"In oonnection with the/work on ultrasonios (Engineer 0. Lindstrbm),

w originally smsssupported by the
Teohniocal Research Gounoil, partioular attention is being devoted to
the possibilities of isotopio effeots in cheminal reaotions in ultra-
sonio fields. A rationa) 4hmsessd discussion of this problem requires
empecially extensive ampmm knowledge of the physios and ohemistry of
above-mentioned -

-ultrasoniocs., 4P Engineer Lindltrom' ffliorine and corrosion research ; \
praotioab 10 -

has not required all his time, but 1t has not beozﬁu to get
@ part-time researoher, as that work requires oon derable supervision.
He has, therefore, been able at the same time to devote himself to

the study of
/<ﬁttrnaonio phenomona with a view toward the separation of isotopes.
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acoorded
"0f other ressaroh projeots, great interest has boon-iilllsoortlin Vi

separation problaml important to the uranium relotor.nll to the =&
development of ion exohunge wethodas for that purposel, Sndiatiou-chqni-
oal questions of importunoce in the same aonneotion, nlthough these
problems are still in the preliminary stages of thelr solution at

the department,

'"Basio Kegearoh: Alpha, Beta, and Gamma Rldiution eto: Ax present
at=bho=depertmenty very tdvaioced roaearohAon tho methoda or emanation

(Engineer Maartenason), on the ebsorbtion of beta-rays, and on rndio?
graphy by means of beta-rays (Engineer Vestormark), ie=bi=phonness,
Josnbhendbwneny The Teohniocal Researoch Counoil has supported this
work, and the results will soon be presented as lioentiﬁtg!thouol.
Other nuolear ohemiocal work is being ocarried out with the support of
'the Atomio Committee. As a conplement to the above-mentioned work
on nbaorition, measurements of dtwe range (rBokviddsmBtningar) have
been oarried out, as has been the case with bheta-rays, primarily
with a view toward‘?materlal aepenaenoe.(m%3°§§3§=§§23§§°3§e ‘material
dependence especially is a great and oomplioated tesk, which also has
& number of practical espeots, as Mmm radioaotive radiation ever more
18 being brought into use in techniocal oontrol instruments and physioale-
gk chenliatry mmpansessggd.oqulpnent.
"Thus, & highly signifioant part of the work is being done on
lmeuluring equipment requiring very high acocureecy. The thiokness of
a matagi:i mr;:izgdv:gifd in meking measurements, and in order to
avoié(ﬁﬁﬁi%anoes ‘ocourring only in foll form, muoh work has been done
sn the productiocn of extremsly uoourate abnorytionﬂ ouvgttea (bulbs)
in whioh a thin layer of liguid (down to 10 P) ic /NN between two
thin mioa windows, the distanoe between whioh oan be varied with very
great preoision. Xor the most part, the workshop personnel hired
with funds from the Atomlec Committee have been 1ndispenq?ble in this
oonneotion and in setting up the training ocourse (see below), eto,
—29-
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"0ivil BEngineer Anianson has worked on a method for the preoision
measurement of the range of alpha-rays and with the utilization of 7

radiocaotive waves of short range for the ntugy otilu:rnoe cdlogﬁtlon.
ose in ..

The results woro 1ntorelt1ng, pnrtloularly the ndaorption ltudy »
oonnootod with ¢
voririoltion and of(Gibbe udloghtlon

theory for the study of the miocell struoture of a soap solution.
Work with the Gibbs theory places one in a olassical field where
great experimental Adiffioculties were snoountered earlier, but where
radiocaotive indiocation of the surface-aotive element opens up ocompletely ‘
new possibilities for experimental xmsmm researoh.
"In addition to the basio researoh tasks already mentioned, there
are two other ourrent thesis projeots in nuolear ohemistry in progress,
One deals with the measurement of the diffusion ooceffiocient for a radio-
acline botnxiii“iﬁ_iBiution, and the develorment of a suitable method of pro-
| cedure for that measurement, The other deals with gamma radiography

in the deteotion of flaws in oastings, welded joints, eto, & prooess
ocapable /

often used in teohnology, but, nonetheless, one/of further development,

'"The Training Oourse in Nuolear Chemistry: The course was estab-
lished in the fall tormi of 1947 and 1948, and oomprised 48 laboratory

hours., It is planned for the ourrent term in the same manner, but |
after it has been improved by Vestermark, Aniansson, and Oivil Engineer
GBsta Nilsson, who has been employed for some time for that purpose,
The number of students was the maximum number possible, 25 and 34
respectively.
"A number of oourse experiments in radioasctive measurement toohﬁiquo.

radloaotive tracer technique, exohange reactions, the technical radio-

: loglioal use of gamma and beta rlzsi/’to, have been devised.

] " Rather simple quantum ulaters for the course have been proe

duced at the Department, as have first-class/ealoulator tubes for

e s T

g spsolal purposes, among others, of the bdell type,6.0 oentimeters
in dia@}or and with M@ 12-15 milligreanm/ssm square centimeter mica

3w e

windows. Also, & number of laboratory utensils have been produced at

our own workshop, RESTRICTED — 70—
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of Proteotion, the Produotion of Radon Preparations Lo/
As there is & apeolal institute in Bweden for research in medioal

radiophysios and for the supervision of proteation againat radlation
.in radiologioal work and the amdduaaehs radiation-proteotion tusks
assigned it (under the law of 6 June 1941 on the supervision of radio-
logioal work, eto), the Atomio Oommittee has had good = reason to lend
powerful support to this institute and its research aotivities. Work
in atomio energy research is, as 1s known, assoolated with considerable
risk of radiation. The problem of radiation proteotion will beoome of
inoreasing importanoce with the further development of this rioldjand
probably in many oases will be of overwhelming importance in the prac-
tiocal utilization of atomio energy. The support provided the radio-
physiocal institute has been for:

1. Jhe oonstruotion of a high-tension room and the proourement
of equipment for the investigation of the blologioal effeots of ghort-
smse duration, intensive radiation, |IlE%go funds for the operation
of the installation,

2. The construotion of a smell building and the proourement of
equipment for the production or‘radon preparations, to be distributed
espeoially to Bweden's physios {nstitutes for research and instruction
purposes,AEé;Efﬁe rumdl for the operation of the inatallation,

3, Fhe development of measuring methods for registering pene-
trating rays, espeoially for the measurement of small quantitites
of gemma-radlating substances in the human body .

L. Gompletion of statistioal investlgutions on the oorroﬁihtion

between radiation and blood changes.

Neutrons play a oentral role in the liberation of atomio energy
by the splitting of uranium and plutonium, It ia, therefore, necessary
to have acocess to an apparatus produoing neutrons, The simplest
-3l
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neutron source is a radium-beryllium preparation, that is, a sealed
tube nontaining & mixture of powdered beryllium and & radium salt.
Yor that reamon, therefore, the Oommittee purohased in the very early
stages of ite aotivity 2 grame of radium, one gram or\whioh‘;;iulhd
for tho produoticn of the radium-beryllium preparation and one gram for
the produotion of radon praeparations mentioned undoﬁ(%%%%%JE above,
There are the following radium-beryllium preparations:

2 units with 250 milligrems Ra each

4 units with 100 milligrams Ra each

5 units with 20 milligrams Ra eaoh,

The 20~milligram tutes have been distributed to the physios
departnonts at the Univorsities of Uppsala and Lund, the Stookholm
Instltute of Technology, the ZfRoyal;7 Institute of Teohnology in
Stookholm, and the Ghalmers Institute of Teohnology. The other
preparations are intended te(%giged out for a limited period for
special reseuroh work. Thia aotivity is oonduosted by the Radiophysios
Institute, Yees determined by the Atomio Oommittee are charged for
these loans,

As to the acoomplishments thus far achieved with the grents from
the Atomlio Oommittee, Professor Rolf Sievert, the direotor of the
Radlophysios Institute, has the following to report:

"l) The Nmmkkimuslls Institute's new high-tension room was
construoted in 1946/47 and wes ready for operation in January 1948,
The equipment was being prepared at this time and, for the moat part,
wes finished during the spring of 19.49.

"The installation is intended for two different purposes, the
requisite equipment in both oases being essentially the seme., One
has to do with the blologlcal effects of short-duration, intensive
roentgen radiation in such dem doses that death follows a short timr
after exposure. The intention, primerily, is to investigete the
effect of such radiation on small mammals, like rats and mice, in .

order to draw conolusions as to the effeots on human beinga.—ﬁﬂ@
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The same radiation apperatus may also bho used advantageously for
the genetio offeocts of radiation, for example, by experimentation
with oultures of banana flies, The seoopd purpose for whioh the
jnstallation is intended is %2%%%%§%§%ggion on new methods of treat-
ment (behandlingametoder) with short-duration, intensive roentgen
radiation. Preliminary work at the Radiophysios Inst!tute has shovm
that one may useg anode and diibhrugm apparatuses whioh produce an
X-ray whioh, up to & oertain limit, smmms 1lnoreuses in intensity with
{noreasing Aistance from the tube, in contradistinotion to the tubs
now in use, in whioch the intensity deoreases greatly with the distanoce,
For this work, whioh lles outside the sphere of {nterest of the Atomio
Committee and whioh is primarily of medioal interest, the Institute
has received e grant from King Gustav V's jubilee fund and from Knut
end 4lice Wallenberg's foundation.

#cllowing are some detalls of the high-tension installation:

"The high-tension room has a floor surface of aprroximately
11 x 19 meters and a celling helght varying petween 10 and 12 meters.
There 18 a baloony-llke construction, oontaining an eleotrostatioally
proteoted oontrol room <omalanmmee, o photographio dark room, and
a smaller room for the preparation of blologloal preparations, at one
end of the room.

“The high-voltage generator consliats of a oascade generator
developing a maximum of 1.2 million volts. The generator ;=:;bunn
designed by the Sievert Oablé Plant and the Physlos Research Insti-
tute of the Academy of Solence., Three suoch generators have been
manufactured so far, one at eaoch of the above-mentioned institutes
and one at the Radiophysios Institute. The generator is oompletely
finished and mounted 1n place; it has been tested and functions satls-
faotorily. It can be oonneoted to 5(%%%&%%%@;;, consisting of 4O
(the illustration says L) oondensﬁrs for a maximum of 250 kV and ef

of about 0.l miorquhradu. The sl oondensﬁrs he:::iuvn reoe! s d
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a8 a gift from the Sieverts Cable Plant. The Radiophysios Institute
installed them., The battery is divided into four parts so that it
oan be oconnected r03{%%§%%%%n ot 250, 500, and 1,000 kilovolts; it
has been tested and found satisfactory.

"The roentgen tube aonsists of a mmbdmnbex mtor-ogg]i.g: i:gg
oylinder 1 meter in diameter and 80 centimeters higé{ii“iﬁ?“oo ing
of a radiation room.with iron-ore-conorete walls. The anodeswmmm 18
in the center of the oylinder. The radiation room hﬁiﬁ‘ocn donated

‘ by A. Dunder, & ocontraotor., Above the iron oylinder i e roof of

the radiation :oon)il a series of/insulators, so the anodes oan

« produce a voltage up to 1 million volts., The vacuum aggregate, whioh -
LAl

oonsists A300 liter diffusion pumps, each with a prelimlinary pump

of the double-aotion, rotary type (valstyp), is also placed in the
oeiling. The necessary oontrol of the vaouum attained 1s oxeroié@d

by ionization and Pirani vaouum meters., The filament holders, between
whioh 144 tungsten wires are jmmamssd fastened, are in a ring around
the anode. The filament ourrent is obtained from a 16-volt S

battery with a discharge ourrent
of 20,000 amperes maximum, The

filament ourrent is regulated by means orj}emoto-oontrollod, water-
oooled resistor designed by the Institute. Siw This mam makes possible
very aoocurate adjustment of the filament voltage. Two motor-controlled
ourrent breakers, also designed at the Institute, are ooupled into
the filament ourrent oircuit, These break the ourrent automatioally
if the prassure of the oooling water should go below a oertain value,
Temperature control is provided at the requisite points. The voltage
a£ the filaments can be measured partially directly and partially by
means of an acocurate measuring bridge. A 10,000-ampere shunt has been

! installed for the measurement of the intensity of the current,

'Bafety davioozbror the prevention 9r acoldents due to-high
rotanare B, LU L, HE TR
be switohed on a oertain signal apparatus, FEESEESET Ny

-3y
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ncn-iv-tcth red warning lights ,awd- a siren whioh sounds the alara :
1f someone should open the door to the high-voltage room, and anothex ‘{f
siren whioh gives the signal several seoonds before the high-voltage '
transformer receives ourrent. All high-tension short-oirouit and
switohing devioces are operated by autonmatiomd® lifting devioces with
worm-gear motors, whioh are started from the oontrol room, -
''thq disoharge through the roentgen tube is oontrolled in several
mutually independent ways. By means of a fluxmeter oonneoted to &
‘ freme antenna, one oan find out whether the disoharge through the
is caused by eleotron .
“emission from the filaments or
. ¢$..u..-¢ spark discharge oaused by oold emission., At the anode of

roentgen tube/

the roentgen tube there is I gadget for the determination of the
period of radiation. For thtt purpose, a small, oommorolllly available
compressed-air turbine, designed for emery grindinQA ecuvs=dndo use! .
Oapable of developing 60,000 revolutions per minute, it has been
oonverted so that a photographio ri;n? 7 - 8 oentimeters in dilnetor,
oan be placed on the axle. Bpoogs of rotation oorresponding to a
periphery speed of about 100 meters per seoond oan be obtained, Thus,
one has the possibility of db=mln directly determining the time during
which roentgen rays were emitted by ) meaau!kﬁeu.ul‘—the length of

a darkened line caused by a hole in a lead soreen, By using a gold
diaphragm with aiO.L-millimeter hole, the determination of the time
mey be made an acouraoy of a oouple of mioroseconds, A special
type of vacuum oondonngr ochember tested at the Radiophysios Institute
gives radiation mneasurements with, praoctioally speaking, unlimited
intensities of radiation,

'mwo anodes have been set up for the roentgen tube, & oylindrioal
on:,blz centimeters in diameter, the oylindrioal surface of which is
formed of tungsten plates, whioch is designed for the radiation of
«injmt objeots lowered into the anode; and a oonical experimental anode
of copper, with a maximal. diameter of 500 millimetor-. Tho water

oooling system and the temperature measuring devloezﬁb 1nltallod in
-35=
L RESTRICTED

gl

Declassified in Part - Sanitized Copy Approved for Release 2012/03/07 : CIA-RDP82-00039R000100050049-3



1

Declassified in Part - Snitized Co [
py Approved for Release 20 : -
12/03/07 : CIA-RDP82-00039R000100050049-3

Sy

- RESTACTED

ki

the stem of the anode 80 that temperature readings may be obtained f
by means of instruments get into the uppermost corona shield of the |
roentgen tube.
'mhe roentgen tube was vaouum tested satisfaotorily in early

summer 1949, after whioch an acourate investigation of the oonditions
of inoandesoent emission wud undertaken, This showed that the life
span of the filaments ooinoided with that oaloulated., The installation
as a whole also was shown to funotion without oomplioations. The

‘ existing blooking and safety devioces have provod to be satisfaotory
and to oause no inconvenience.

. ' puring the wummer of 1949, 50-0dd dlscharges wers made and various

datea determined therefrom. Yor the time being, the voltages have been
installation /

kept below 400 kilovolts in order not to overload the/ “to
ent /
the point of possible damage to the -~ we still have not

hed suffioient experience with the apperatua, A 1imited number of

‘ f£ilaments have beon used (48 instead of 144)) lawirisiesass the fila-

| ment ourrent Y about 1,200 amperes and the discharge

ourrent to 1,500 amperes. The disoharge tension has reached a maximum
of 280 kilovolts. Preliminary radiation measurements have shown that
quantity of radiation is of the order of magnitude oaloulated. The
conical anode was used &-Ftii;ii-t-,iooe Experiments have shown
that with this ancde the oaloulated radiation distribution can be
obtuined in prineiple, but that mms proteotive housings must be
placed inside the tube for the prevention of ruptures & due to
c0ld emission. It was also disoovered in the oourse of the experi-
ments that a number of small adjustments and additions to the
installation were neoessary. This work is in progress at present,
and the next serles of experiments 18 estimated to begin around
1 Devember,

' Phe installation desoribed has proved an extremely valuable
addition to the Radiophysios Institute for work in an otgﬂ% rield
of iimp biophysios. The preliminarnggating of th&
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has glvon setlsfaotory results and it is hoped that within a short i
time 1t will be possible to start on the investigations planned by ;3
tho Institute's spoolalists in physios and bloohenmistry in oonjunotion :
with its medlocal experts,

“2) fThe instellation for the production of radon prepurations 1is
housed in a emull building oonstructed espsoially for thic purpose.
It houses & well-shielded, speoially ventilated chanber fox the
emanation oquipment, a oontrol room, and & measuring laboratory.

In the ocntrol room there is an arrangement of nirrors with double

_refleotors, @ by whioh means the emanetion equipment may be observed

fronm an observation point proteoted by over one ueter of oonorete,
The apparatus was designed by Fil. Mag. Agnar Eguurk and was completed
in June 1948, OCertain disruptions uppeared after about six weeks'
neoceasar
operation, end it was AESameEge to change and purtiany redesign
the unit, after which operation agsim was resumed in Ootober 1948,
The unit, whioch sinoce that time hes been in o operation,
is remote-controlled, 8o that after the requisite coclant (oarbon
dioxide snow-aloohol and 1iquid air) has been introduced, the entire
proocedure of puuping it out oan be direotod from the oontrol room.
Only the melting of the 0onoentretog} emanuts.on quantity (huh? in
the glass tube 1s done manually.

''"hg total aumber of radon preparations producad so fer is about
150, of whioh approximately 55 have bean delivered. to various insti-
tutes. A number of the latter have beea used in order .to extraot
Ra D and its disintegratlion products. 'The iastallatioas has shown
1t80lf bto funotion completely satisfuotorily and, oomparadwukothor
similar installations, admits the produstion of emanation produots
with oconsiderably less risk of exposure to radiation.

3) A spaeclal apparatus has boen developed for the rogistration
of penetrating radiation. Thls is a real step ror;éward)beouuno all
parts are of suoh design that they oun g registsr for a long time
without -ndeabmdee maintenance, of oonsiderable importance for a number

of radiation measurements, RESTRICTED -37-
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) Jor the measurement of small quantities of gamma- ubstanoces

in the human body, @ speoial apparaius has been oonstrusted whioh is
f parvioularly designed for examining persons who, by virtue of thelr
work, may be suspeoted of having injurious quantities of gamma-radia-
aooumulated -
N ; ting lubutnnooe(iiiiii“IK“%hoir systems, The apparatus oonsists of
10 high-preasure ionization ohambers, urranged around a oylindrioal
oavity into whioh @ person on a atretoher may be placed, The ohambers
are oonneoted in parallel and oonneoted %o the grid of an eleotrometer
. tube, whioh 18 oonneoted to a control devioce provided with both &
1ight spot gelvanometer, from whioh readings may be made direotly,
and a registering galvanometex. The apparatus is caloulated for an
niorogrammy .
acouraoy ocorresponding to the radiution from 0,01 /mbes total
quantity of radium in the human body, but has proveﬂ to give rosults
2-3 times better than that,
"pxperienocs gleaned from the upparatus is now being eumbodied in
tho oonatruotion of a new upparatus with whioh it will Dbe possible
to determinv the pormal yuantity of gamnpa-radiating gubatanoes in
(about_ 0,007 miorograms of radium)/
the human vody/wit —JU-paToent aoouraoy. The eonstruotion of this
devica is bvelng #inanoced by funds frouw the & Knut and Alioe Wallen-
parg Foundatlon, The original apparatus is being used at present in
a geries of investigations of persons working with rudiouotive materials
In some cases, persons have baen found with suoh quantitles of radio-
: t uture health was /B
aotive substances in thelr systems that
Jespardized. This apparatus has been made considerably simpler, 80
thet it is sultable for routine meafisurements of those quantities of
gamma-radiatlug substances (greater than 0.1 miorograms of radium)
hazerdous to life; this, obviously, is of importance in the future
development g8 of atomic research. The investigation of the nnturai

quantities of gemma-radiating subntangza in the humen body is also of
a

./ :
velue to some extent in the of the maximum amount of :
radiocaotive substances that oan be acoumulated in the body without 7
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dange»., This quastion is of sraat intoresat ahroad, es 1t 1o inportant ;

1

in detarnining the requisito protective and Aocoontanination oquipment
for atomlo onorgy installatlons.

L h) A spacial appropriation has been granted Laboratorian Maits
f Boldoéi%‘iho Radlophysios Institute for mim oonduoting gtatistisal
| tnvestigations of the sorrelation hetwoon oXposure to radjation and
blood ohenges. Thanks to this grant, the proeagaing of tho extonsive
material to be investipated, ‘wiinstenitnanhnen solleated during the
10-year period the Tnstitute has ongaged in the f1ald of proteotion
against radloaotive exposure, 1s now in progroas., This work is also
of great importanoce in the deternmination of the tolerance doses In
stomioc enoru}(}&m = An acoount of the preliminary resultn should
oome out in the near future.” '

Qeologioal Invef Investigations: As uranium at present is not avall-
able on tha world market, every oountry is more or lens obl.iged to
peek it among its own natural resources, One of thn prerequisites
for Bweden's aotivity in the atomio field hes been that uranium
does voour, although in vexry 1ow conoentrations, in her yoll shalen
in, inter alla, vﬁatergatland and Nirke., However, the oocurrence of
uraniun in these ahalee“hua been ana, to & oertain extent, still is
jnsuffiolently investigated, although extensive work has been done
in suoh investigations. This work, of coursv, is stiil golng on.
) It is obviously necessary to investigate at the same time whetheX
or not uranium 18 to be found elsewhere than in the shelee; this has
veen and ptill is belug investigated by the Swedish Geologloal research
Soolety (8veriges geologlska undersdkning), whioh, emong other things,
i 1s going through i1ts geologloal colleotiona; thie work is being
finanocod with funds from the Ooumittee. The geology department of
Lund University is also conduoting Oommitteo~ iyt inanced expedipions

in the rield, The Bollden Mining Corporation, in oonjunetion with
AB Atomenergl, 1s alwo doing prospecting and 1nvestigutory'work. The
~3G=
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geologists from the veginning have said that 1t was doubtful that
deposits of any importance would be found, but obviouslyy ell possi-

L bilities in this reapeot should be explored, as even small deposits ;
! u aniu!_gg% nt_~
of mgnAé“ would be of value, i
Defersé 4
The Toroes Research Institute (FOA): It has been previously
pointed out how fortunate it was that aninstitute like the JOA , with
its possibilities of effeotively oonduoting the requisite research work,
was in existenoce in the initial stages of atomio energy aotivity in
. Sweden, It has oonduoted work in the nuolear physioal and ohenioal
fields, and in both oases experience, personnel, and equipment later
oould be transferred to AB Atomenergi; this has been of the greatest
initial and
value to the corporation in its ater aotivity.
The ohief of the research institute, Director-in-ochief Albert
Bjbrkeson, has delivered the following acoount of the chemioal and
nuolear physioal work oonduoted at the FOA on problems in the atomio
energy rield:
#In the ohemiocal field, the FOA's work has touohed upon all
phases of the uranium question: methods of mmmp-analysis, ooncentration,
extraotion, tho‘loparation of uranium out of solution, purification,
and produotionfflﬁ‘ netal. -
tasks
The research, therefore, has /&j from approaching basio
ressarch to others approaching applied technical research. The deoidedl)
' the_ deyelopment ogi,/
greatest ochemical task has been in methods of produoing
nuolear-physioally pure urenium from Sweden's domestioc raw nate;ials.
This extensive researoch will be dealt with only in brief in this report.
"®he FOA begen to work on 1eaoh1n¢ research with oculm and oulm ash
! in the summer of 1947. The experience gained from these attempts
(whioh lasted until early 1949) led to the development of a method
§ lltisfaotory from the teohnical viewpoint, Experimentation with this

8 .
method‘egii‘ill carried on on a rather large scale.

«ly0=
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. the. method, with its /
In the introduotory oxporinontng{%tnor extraotion consequent

precipitation was epplied 1n the extraotion of uranium from the leaoching fé
solution, 8inoce then, however, new methods of selective preoipitation |
have been tested @ whioh flo not require the use of ether.

'Jor the purpose of produoing nuolear-physioally usable uranium 5
material, it has been neoessary to develop methods for produoing a ¥
pnumber of uranium oompounds with a high degroe of purity. JFor the

most part, this work has been of an applied nature, although in oertain
ocanes basioc researoh was oonduoted (for example, the investigation of
' the distribution of urany;ﬁitrato between ether and water, published in
Sv. Kem, Tidskr, No 60, iéaa. end other non-published investigations
. of the peroxides of uranium),

Methods of produotion have been developed for a number of uranium
oompounds serving as ms intermediate produots in -themsowwse-of the
produoction of nuolear-physiocally usable uranium meterial, JYor example,

such uranium oonpounds an U3°8 (green uranium oxide), vo, (brown
urenium oxide), U0, (uranium oarbide), UFg (uranium hexafluoride),
ur, (urenium tetrafluoride), and uol, (uranium tetrachlcride) mey be
mentloned, BSeveral methcds for the produotion of uranium metal have
been investigated.

‘A number of prohlems, essentially vasio reseerch in oharaoter,
are to be studied more olosely.

‘When work on uranium began in 1546, one of the greatest dirfioulties
was that there was no reliable method of analyzing M small quantities
of uranium,

"Tn order to make possible research tm the benefiolation of
uranium, therefore, it was necessary that an aocourate apnd rapid method
of analysis be develcped. Also, a éioral laboratory for the service
of various solentists had to be lot/Lp. During the spring and summer

%‘ of l9h6.£?%% TOA research group oonoentrated successfully on the

development of & relatively rapid method of determining uranium,

The method proved suitable for suoch low-uranium-ocontent materials
ll=
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a8 shales and enriohment produots, As the need for analyses was very
N great, the general laboratory was organized as rapidly as possibdle, ; ’
This analysis laborstory, whioh was aotive from the fall of 1946 to
the fall of 1948, served most of the researoh oconduoted during this
pericd and lent valuable assistance in prospecting and dbenefioiation,

the development of
" The research results attained methods of

o

analyzing uranium have been desoribed in a numbexr of reports in
Sv, Kem, Tidskr., No 61, 1949.
' The Department of Inorganio Chemistry at the Institute of
. Teohnology, with funds from the FOA, has investigated the possibilities
of employing polarographio methods for the determination of amall @
quantities of uranium,

8inoce

/{ﬁ‘m’o/ end of 191‘8,/(%%:3:-/0“1110 analysia of small quantities of
of uranium was shifted over to the AB Atomenergi, the smmbr analysis
group of the FOA has devoted its attention to the determination of
ﬁinuto quantities of impurities in refined uranium material., 1In
addition to this, whon.t:nozrmitted attempts were mude to develop
more rapid methods ot){% small quantities of uranium,

With funds from the FOA, the Inorganio Chemistry Department at
Lund University has oonduoted research on oertain uranium complexes,
aocounts of whioh have been published in Aota Chem, Soand, No 3, 1949,

On the basis of the study of literature, certain investigations
have been conduoted with regard to the mediocal problems arising from
the use of atomls weapons and in the matter of the‘ dangers of exposure
when working with uranium ocompounds.

The FOA nucleer ohemioal laboratory was erected about two years
ago. Its funotion is to study, in 1nt1m:lt1:m ggggorntion with the other
atomio researoh solentists, the nuolear/pro assooiated with the
military use of atomio energy. Moreover, the laboratory is to put the
chemical and medical rouuroh of the Inatituto to uao in tho employment
of radicaotive isotopes as research lidl. , ﬂn trainhg-n! porlonnol
for all forms of radiochemioal work  ema-geed ,

“Emmw“

N
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"The hylionl llll ing eyulpment proourod for this laboratory
inoludes au

determination, roentgen dosinmeters, and a speolal devioce Yor the

, proportional for alpha-ray

htormvimuon of weak alpha and beta radiation (Q-gas oounter). An
impulse antlysdr i being oonstruoted in cooperation with the byliu
departument; it is to be used in the determination of the quantity

\W individual alpha-radieting types of atoms in an isotope

mixture (234 , 235 , and 238 , eto) or in pmixtures of several different
llphu-rndllt‘{ng suhuiensuss olements (Pu inU).

" The ohemiocal laborutory hus been equipped primerily for semi-

mioro teohnology, whioh is of great advautage in working with radio-
aotive elements, Aotua analytioal problems have been studiedy
Sussennbhey by radiochemical methods, for example, the determination
of mamk small quantities of uranium by the measurement of alpha-radia-
tion and the use of speoific reagents for the preoipitation of small
quantities of quadrivalent uranium, @ problem whioh, “M
W , in addition to the
analytidal appliocation, also displays obvious similarities imwhim
u(t’th the separation of plutonium, Purthermore, methods of separating
small quantities of rare earth metals from large qunntiticn of
uranium by the application of radioactive tracer isotopes ht! boon
studied.

" For quite some time now, such investigations on the chemioal
charaoteristios of aotinides and lantanides as of value in the
development of methods of separation for plutonium have been con-
duoted in intimate collaboration with the inorganio ohemistry depart-
ment s at the Stoockholm Institute of Technology and the Chalmers Instl-
tute of Teohnology.

-3~
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From all indioatlions, plutosiwn belongs ‘6 a sories of olemonts
(the aotinide serlies, Ao, Th v, Np, Pu, Am, Om, Bk vees) Whioh forms
various series of iona (Uo2 » NDO, 2 ¢ mn“*. - _
U“{, up“* Pu“/ U3¢L Np’f Pu3*) with very similar chemioal properties '
in eaoh ion series (exoept for the redox oharacteristios). The quadri-
valent ions also display oonsiderable similarity to Oo“* and 21“‘
and the trivaelent ions whuwew olosely rosemble thelr rare=-earth
ocounterparts.

' By studying more easily obtainabdlo elements in the aotinide and
lnnggnido series, whioh ure thus used as "model atoms" (in the UBA
this 18 also a popular menner of investigating oostly materials for
atomio energy rescaroh; the expression "stand-ins" i used there in
place of "model utoms" ), @ good idea of the chemistry of plutonium
should be obtained. For this reason, samestigedienef the preoipl-
taﬂbuity of lantanlden on}{wzf the presence of large amounts

of uranium is being studied at the FOA, using radioaotive traocer

isotopes. At present, the formation of mixed fluorides in the
woride preoipitation of .

tri- and quandrivalont ocations, with
lenthanum fluoride us a carrier,is being studied by roentgen orystal-
lographio methods at the Stookholm and Chalmers Institutes of Teoh-
nology.

"The testing of radioohemical methods for the direot investigation
of the propertles of plutonium,br-using minute quantities of plutonium,
is in progress. These methods are tested first of all with the
thorium isotope 234T (UI ), whereby direct ocomparison with the
previously known ohemioal oharaoteriatios of thorium may be made,

In conneotion therewith, a method has been developed for the puss

production otVSerier-rreo 23hrh from uranium material, The tendenoy

of the Thh# and Np“* ions to form ocomplexes with certain organio
extraotablllt

reagents and the of the oomplexes by means of organio

solvents 1s also being investigated,
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An investigation of hmm various adsorbtion phenomona us & souroe
of error in work with traces of radioactive substances in solution
[hﬁa!a/lso{& started.
Werk in nuolear physios in the Researoh Institute has been oon-
duotod by a nuolear physios seotlon established for that purpose,
It has been of great signifioance in the rapid development of the
laboratory thot ssismishmxoffices suitable for the aotivities ocould
experimental / ‘
be rented in the -ytition of the Bagineors' Academy of Soience,
and that the reorulting of persounel was faoilitated oonsideraﬁly oy
olose cooperation with the department of physics at the Institute of
Toohnology. During 1949, part of the aotivity was supported economi-
oally by grants frow the Atoaic Committee and A asmsmame Atomenergl,
The work of the laboratory for the past few years has dealt with
both the matter of protection against radioactive military agents
whioh oould conoeivably bs used in a future war and Jesssmilt problems
of a neutron-physioal nature #m of importance in the aonstruotion of
a reaotor. i
Significant researoh and developmental work has been oarried out
in the deslgaing of radiocactlive-radiation detemtors for use in the fleld”
4 aumber of diZferent typss of amkme deteotors, based on different
prinoiples, have been produced,
‘Two acoelerators have bwen built at the laboratory for the
handling of problems in neutron-physios. One of them oconslsts of
a Greinacher-coupled, 200,000-volt high-tension unit, oonnected to
agoeleration
an'{iiim‘“ tube in four stages. The other is a 2,000,000-volt,
pressure-insulated Van de Oraaf-generator. In the spring of 1949,
the latter maohine acvelerated eleotrons to & maximum of 1,800,000
volts with a load of 0.8 mA. During the fall of 1949, the machine

A an optimum of ./
was used as an lon aooelerator, lmswhiensl,700, U Volts was generated

o
&

BB T IS T

with ap non-analyzed lonio ourrent of 50 pA. In oonneotion with the

e

work with the acoelerators, extensive work has been oonduoted on the

,desigdfknd testing of various sources of ions.
RESTRICTED
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“The smaller aooeleratol hessbeen used as a source of neutrons
in an investigetion oarried out during 1949 in oooperacvion with ke
AB Atomenergl on the :::;:: of neutron diffusion in graphite, the

//results 0 whioh are now evailable, When operated for 5 - 10 hours,
the acocelurator has delivered ay neutron intensity ooxrresponding to
about 3 grams of Ha-Be preparation.

A time anplyzer, weebie as a neutron speotrometer whon used with
the Van de Gruafrgonerator, has been built and subjeoted to lengthy
testing. Au investigation of the half-1ife period of lial, undertaken
shabhedie. in oonneotion with the above, 1s desorived in Lhe manusoript.
The neutron sprotrometer will make possible the measureument of Ml
oonstants of great importunce in the design of & resotor,

An account of tne determination of the extent of § diffusion of
neutrons in water, using a boron trifluoride chambex, is now being
printed st the Physios Axohives,

A mass speotrometer of the 90o type with e Nler lon-source and
a resolving oapaoity of about 100 has been conatruoted and 1s now
being tested.

Extensive work on the design and ocnstruotion of @t sleoctronio
ana other equipment and the production of various types of Gelger- e
Miller counters is being oonducted by workshogps established within
tLe laboratory.

A rather small nuclear chemiocal group 1s also attached to the
laboratory. Thls group has oconduoted researoh ii the separation of
potassium lsotopes by meeans of an electrolytio sounter-ourrent process
developed in tpe USA. The positive results of the regoarch hawe.

brought about 1ts expansion to inolude other elemonts as well,"

AB_Atomenergl
In the chapter on the organization of atomlo ressarch in Sweden,

i
N
i
i

the mhmpumbmss considerations whioh led to the formation of AB Atom-

Ly &

H energl wevembeen desoribed. Information on the oomﬁbaition of the

“ly6-
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exeoutive board, eto, is also oontained therein, 1In Paragraph 2
of the articles of tii“oorporutiont the purpose and miassion of the
ocorporatiop I8 formulated as follows:

"The oorporation has ag the mir objeot of its aotivity the quest
for and extraotion of the baslo materials neceasary for the utilize-
tion of atomioc energy, the oonstruotion of & experimental piles
for the utilization of atomio energy,and later, on a larger soale,
the construotion of piles for the utilization of atomic energy in
researoh and the national eoonomy, and the pursuit of research in
oonneotion with the above-mentioned aotivities us well uw
on en industrial and oommerolal basis,”

The aoting managing direotor of AB Atomenergi, Dr. Sigurd Nauckhoff,
reyorts the following on the present aotivitlies of the oorporation:

nAs previously mentlioned, the Atomio Committee assigned Seotion
1l of the Apﬂ;ioon Researoh Institute the responsibility of dealing
with work in the chemioal field, whioh, first of all, involved the
development of an industrially applicable m method of extraoting the
uranium ocontent of the Swedish oll shales., Therefore, during the
years 1946-1948, suoh experiments were oarried out on a large labora-
tory-soale at the Institute. Bxtensive research on the purifioation
of uranium products was elso carried out at the Institute for the
purpose of produoing nuolear-physically pure uranium oxide and uranium
metal.

' other methods of extraoing the uranium content of shales and
oulm, proposed by & number of inventors, were also the objeot of
research on a laboratory scale, inter alia, at the Svenska Skiffer-
oljoboléibet (8wedish Shale-oil Corporation) and at the department
of teohniocal inorganio ohemistry at the Institute of Teohnology. It
was one of the Atom‘“Corporations first tasks to intensify this research,
partioularly on those methods whioch appeared to offer the best possi-
bilities of quiokly achlieving the goal. PFor this purpose, & laboratory
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was set up in a rented Ifmotory buildiu where half-soale extraotion
research oould be oarried out; experimental operation was begun there
in April 1949. These experiments have been direoted primarily at s
benefioiating the uranium by ooncentrating the oulm extraoted from
1 oulm shale, and these experiments have been satisfactory. It also
appears to be possible to prooess the low=peroentage shales direotly,
lu& are ourrently in progress on thiu;
"In oonneotion with the oonoentration experiments oonduoted at
Kvarntorp, qQuite extensive test smmbmge, diamond borings, and
radiation measurements were made there for the purpose of determining
the extent of the culm and uranium-oontaining shales at i various
levels and its ooourrenrcs in the field, , rod
A8 this work, espeoislly leaching experiments, ‘mms- has -
-asssmsmbs. uniform and extremely acourate uranium analyses, the Atomio
. Corporation has engaged in extensive analysis aotivity since the summer
/ of 1948, To a large extent, the methods of analysis -upphitnbis applie
osbbe there are based on the research work oonduoted ﬂ the dnmhthuia
SRt dopartnent of inorganic chemistry at the Institute of
Teohnology and ut Seotion 1 of tho’(léﬁ‘dﬁzﬁl Research Institute.
“'he Oorporation has continued to supervise geological prospecting
for other minerals which oould serve as a source of uranium,
" puring 1949, the Oorporation began to organize a researon and

development seotion, estlblllhod at the Experimental Station of the

i

L

Bngiasews’ Aoademy of, soionoo. whioch is to plan the conatruotion of
the first reactor. Acocording to a deoision rendered by the Corporation,
this reaotor will be of the low-effeot type and will be moderated by
heavy water. Various alternatives for the location of the reactor are
ourrently being disoussed,

”Among the experimental projeots begun may be mentioned the

determination of the extent of neutron diffusion in graphite, oarried

& Defense
”r; out in oollaboration with the Yoroes Research Institute, A
é;} LS
g rather small quantity of wiws graphite mﬁum produced o4 the
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aesbawsf speolally soleoted raw materials. A neutron generator taken
over from the FOA has been used as & neutron source in the measurements
of diffusion. Binoce this neutron generator has been equipped with a
new ion source, it has lately been able at times to generate a neutron
beam oorresponding to that of a 30-gream Ra-Be preparation.

“A 150,000-volt amw acoeleration tube, designed for use in the
measurement of 1ntorn1ttﬁnt neutron radiation in, inter alia, moderator
material, is being designed,

"An investigation has been initiated in order to estadblish the
charaoteristios of the doron trifluoride ohambers produced in the
Seotion. In oonneotion therewith, an she absolute determination will
be made of the number of neutrons omittod from a neutron souroe.

' Phe Seotion has extensively proourod Am.ri:agﬁgnrgtieh, Frenoch,
and Canadian deolassified dooumsnts, hosido,{i"??i er of all such
reports at other institutes, Lists of reports have been oomplled

\
time alver time and distributed to the institutes interested,”

Sohluss!
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